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Did $100 Million 
Mistake Lead 
To RCA Exit? 


By Nancy French 
Of the CW Staff 

NEW YORK — RCA Corporate officials who de- 
cided to close down that firm’s computer opera- 
tions did so using projections that contained a 
$100 million mistake, V. Orville Wright, a witness 
for the government in its antitrust trial against 
IBM, said here last week. 

At the same time, Wright revealed that Mohawk 
Data Systems offered RCA $80 million more for 
its computer business than did Univac but, for 
reasons he ‘“‘was not privy to,” corporate officials 
sold to Univac instead. 

Wright, who is currently president of MCI Com- 
munications Corp., was president of RCA’s Sys- 
tems Development Division at the time RCA de- 
cided to exit from the computer business. 

Under cross-examination by IBM lead attorney 
Thomas D. Barr, Wright said the mistake was 
discovered after the Sept. 17, 1971 announcement 
to discontinue manufacturing and selling computer 


Computer Division’s president, L. Edwin Donegan 
Jr., discovered the error after the decision was 
made at the corporate level with no input from the 
Computer Division itself. 

Wright attributed the error to ‘‘a misunderstand- 
ing of how cash flowed to RCA from accrued 
equity contracts” or full payout leases. 

RCA corporate officials underestimated this reve- 
nue and, as d result, overestimated the amount of 
cash the division would have needed to continue in 
business. Given the error, the sum was more than 
they wanted to spend. 


Never Consulted 


Wright said neither he nor Donegan had ever 
been consulted about the decision prior to the 
announcement. Had they been invited to partici- 
pate in the decision and had they discovered the 
error in time, RCA’s history might have read 
differently. 

About two weeks after the Sept. 17, 1971 
announcement, several DP staff members — Wright 


products. 


Julius Koppelman, then financial adviser to the 
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"™ DPers Urged to Advance 
Careers on Own Initiative 


CW Photo by A. Dooley 


Hewlett-Packard’s Bill Tilly makes a point about the HP 2644A terminal to Bob 
Loomis (left) on the Computer Caravan’s exhibit floor last week. 


Paradyne, Delta Among Vendors 
Unveiling Products at Caravan 


CW Staff Roundup 

WOBURN, Mass. — Paradyne Corp. was 
among several firms which introduced 
products here last week at the opening of 
the Computer Caravan. 

Paradyne unveiled an upgraded version 
of its Parallel Interface Extender (PIX) 
data communications system. Called the 
PIX II, the unit operates directly on the 
multiplexer channel of an IBM 360/370 
CPU. 

The PIX II microprocessor-based system 
handles Synchronous Data Link Control 
(SDLC) communications on a point-to- 
point basis with another PIX unit at a 
remote site, the company said. 

The two PIX units transmit data in a 
Paradyne-implemented version of SDLC 
protocol. To the CPU, however, the data 
communications devices emulate the op- 
eration of a standard I/O device operating 
on the channel, a spokesman said. 

The advantage of this configuration is 
that there is no software overhead from 
communications access methods or net- 
work control programs for the user to 
contend with, he said. 

A PIX II unit can handle card readers, 
printers and punches operating in local 


mode at the DP center as well as terminal 


‘devices at the remote site. SDLC capa- 


bility is loaded into the PIX random-ac- 
cess memory (RAM) storage through spe- 
cialized software provided by the com- 
pany to the user in cassette form. 
(Continued on Page 8) 


By Don Leavitt 
Of the CW Staff 

WOBURN, “Mass. — While management 
should be concerned about supporting 
and encouraging employee capabilities 
and aspirations, it is equally important 
for the individual worker in a DP installa- 
tion.to be concerned about his own ca- 
reer, according to Robert McMahon, man- 
ager of management and information 
systems and planning at BASF Corp. 

Leading a Computer Caravan workshop 
on career pathing here last week, Mc- 
Mahon outlined 10 points he believes 
each member of a DP staff should keep in 
mind in planning and assessing any pro- 
gress to be made in establishing or en- 
hancing a career. 

First, he noted, the process has to be “a 
very personal activity.”” The individual 
has to define his own long-range goals and 
then prioritize them. 

Goal-setting is extremely difficult early 
in a career, but if the individual recog- 
nizes they may change over time, a recita- 
tion of what his goals are “right now” 
shouldn’t be too difficult, McMahon add- 
ed. 

Perhaps even more important than goal- 


Peripherals, Terminal Makers 
Dominate Federal DP Expo ’76 


By Edith Holmes 
Of the Cw Staff 

WASHINGTON, D.C. — Hardware, and 
particularly peripherals and _ terminals, 
dominated Federal DP Expo ’76 held 
here two days last week. 

Designed to attract government users 
alone last year, this year’s show was open 
to the whole industry and, by the end of 
the first day, had drawn a crowd of 
2,400. A total of 3,500 people attended 
the exposition a year ago, and Marketing 
Ventures, Inc., the organization sponsor- 
ing the show, hoped to pull 5,000 to the 


exhibits at the Sheraton Park Hotel this 
time. 

The show boasted 120 booths, 90 ex- 
hibitors and 24 technical sessions, all run 
by vendors. While only seven software 
and four time-sharing firms were repre- 
sented at the exhibition, they provided 
topics, people and visual aids for the 
majority of these sessions. 

Most of the hardware shown was small- 
scale equipment. Data General Corp. had 
the largest booth and the only main- 
frames. And those CPUs, the Eclipse 

(Continued on Page 5) 
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setting, however, is the worker’s need to 
define the interrelation between his per- 
sonal life and his career. The.idea that an 
employee owes 100% of his time to the 
company is unrealistic and “disfunc- 
tional,”’ he said. 

An individual’s own development must 
be planned; just aiming at the next job or 
the next promotion is not enough. 

“You should identify specific stages of 


Computer Caravan coverage continues 
on Pages 4, 7 and 8. 


responsibility desired and aim at new 
experiences that will complement your 
previous work, so you’ll be ready for that 
new responsibility when it does come,” 
McMahon told workshop attendees. 

But critical self-evaluation is important: 
It’s old-hat to “‘recognize your strengths 
and your weaknesses,” he said, but an 
honest appraisal of why a given situation 
was a success or failure can provide real 
insight into the capabilities and interests 
the individual really has. 


Word of Warning 


Almost as a word of warning, McMahon 
then noted that where the person works 
may be just as vital as what he does. 
Certainly the “internal”? environment is 
important to the worker’s disposition and 
effectiveness, he said, but it must be 
realized that an individual’s ‘“‘track rec- 
ord” includes identification with the 
overall reputation of prior employers, he 
cautioned. 

Learn to interview ‘“‘all of those around 
you, including your boss, fellow em- 
ployees and subordinates,” he urged the 
workshop. People often speak but don’t 
listen; interviewing is a deliberate attempt 
to have two-way discussions, he added. 

In seeking recognition, “play your 
strongest hand,” which isn’t necessarily 
the one in which the individual has had 
the longest period of experience, Mc- 
Mahon went on. 

He must recognize what he has done or 
what he has been particularly interested 

(Continued on Page 8) 
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RCA Exit Blamed on $100 Million Error 


(Continued from Page 1) 

and Donegan included — were invited to 
New York to meet with board chairman 
Robert Sarnoff, ostensibly for a briefing 
on the reasons for the corporate decision, 
Wright said. However, they left after a 
45-minute meeting, still not knowing why 
the decision was made. 

Following the meeting, ““we had a kind 
of rump session and decided the gist of 
what Sarnoff had said was the division’s 
cash requirements were too great and 
they didn’t know where that kind of 
money could be raised.” 

The mistake was discovered subsequent 
to this meeting, he said. 


Two Firm Offers 


Wright then compared the offers to 
purchase RCA received from Mohawk 
Data Systems and Univac, noting these 
were the only two firm offers RCA re- 
ceived, although talks were” held with 
nearly every mainframe manufacturer. 

Mohawk offered to pay a combination 
of cash, some debentures and some con- 
vertible debentures that would have given 
RCA an equity position in Mohawk, he 
said. The offer was worth an estimated 
$80 million more than Univac’s. 

Mohawk’s intention was to purchase the 
Computer Division intact, including all its 
facilities and inventory, Wright said. 

Univac, on the other hand, offered to 
take only the installed based and its 
maintenance business. 

“In my opinion, Mohawk’s offer would 
have been in the best interest of the users 
as well as RCA, Wright said. 

The First Boston Corp., Mohawk’s in- 


vestment counselors, vouched tor the 
firm’s financial stability at that time, he 
added. 

Despite recommendations from Wright, 
Donegan and others who met with the 
firms that expressed interest in acquiring 
the Computer Division, RCA corporate 
officials signed with Univac. 


High Production Costs 


Wright, who had headed the Systems 
Development Division for less than one 
year when the exit announcement was 
made, testified two principal problems 
reflected on the firm’s profitability. One 
which he had already begun to address 
was the high cost of manufacturing. 

RCA’s cost of production was 42% of 
revenues, he said, compared to 14% to 
15% at IBM. At Univac, manufacturing 
costs as a percentage of revenues was 
24%, while at Burroughs that figure was 
21%, he said. 

Wright attributed high manufacturing 
costs to three key’ problems. First, he 
said, RCA did not take advantage of 
automation in its manufacturing process 
the way IBM did. 

Second, there was no engineering em- 


phasis on manufacturing economy at the 
design stage, and third, no engineering 
effort was expended on building in new 
manufacturing economies after a product 
was already in production, he said. 

Wright instituted value engineering to 
reduce costs and by September 1971 had 
reduced those costs by 8%. Further, he 
said, targets were also set that would have 
reduced manufacturing costs to 22% 
within five years. 

The firm’s second serious problem was 
the introduction of the RCA Series sys- 
tem to replace the Spectra series before 
the Spectra was fully amortized. 

When the RCA Series became available, 
users. began to exchange their Spectra 
systems for more powerful RCA Series 
systems. This had a negative effect on the 
firm’s profit and loss picture, he said. 

A returns task force was set up to help 
find some uses for the Spectra equipment 
that was beginning to fill RCA’s ware- 
house. The Spectra, which was first de- 
livered in about 1966 while Wright was 
still at IBM, was depreciated on a six-year 
straight line basis, he said. 

RCA could not recover costs on systems 
leased for less than six years, he said. 


FCC Rejects Dataspeed Tariff 


By Ronald A. Frank 
Of the Cw Staff 
WASHINGTON, D.C. —The_ Federal 
Communications Commission (FCC) has 
rejected AT&T’s application to tariff the 
binary synchronous version of its Data- 
speed 40 CRT terminal because the Bell 


Judge Still Mum on AT&T 


WASHINGTON, D.C. — Having re- 
ceived the views of the Federal Com- 
munications Commission (FCC) here 
on whether his court has the right to 
hear U.S. vs. AT&T [CW, Feb. 9], the 
judge assigned to the case has not yet 
decided whether the antitrust suit can 
come to trial at the U.S. District Court 
for the District of Columbia. 


If Judge Joseph C. Waddy determines 
he and his court do have jurisdiction in 
this case, and the FCC should not 
decide whether AT&T has monopol- 


ized the telecommunications industry, 
then preparation for the trial — the 
discovery of documents and the inter- 
viewing of witnesses, suspended over a 
year ago until the question of juris- 
dication is resolved — can begin again. 

When the judge will decide the juris- 
diction question, no one knows. A 
spokeswoman for Waddy’s office said 
that, even if the parties recommence 
discovery soon, “‘the case will still be 
in the preliminary stages, and there’s 
no way of telling how long their com- 
pletion will take.” 


device was “inextricably intertwined with 
data processing.” 

Objections to the proposed tariff, which 
would have taken effect on March 3, were 
filed by IBM, the Computer Business 
Equipment Manufacturers Association 
and the Computer Industry Association. 

The commission said terminal-to-termi- 
nal communications such as those offered 
by earlier teletypewriters made by the 
Bell System companies “clearly was not 
the intent of [the Dataspeed 40] design 
or marketing,” referring to the latest clus- 
tered version of the Dataspeed 40 ter- 
minal. 

Under both the FCC Computer Inquiry 
and the 1956 Consent Decree with the 
U.S. Justice Department, Bell is restricted 
to providing non-DP communications ser- 
vices. 

Responding to the FCC ruling, AT&T 
Vice-President Richard Hough said ‘‘we 
think the decision is just plain wrong. 

“We intend to pursue all possible legal 
means to obtain a reversal of this deci- 
sion,’’ Hough added. 
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Our star is 

rising fast. 

Why not hitch 
your wagon to it? 


(If you can see yourself as 
one of us, send us a resume!) 


All we require 

is brains, talent, 
dedication and 

a sense of humor. 


OVERSEAS REPRESENTATIVES — 


London, Paris, Dusseldorf, Brussels 
— (Gemini Computer Systems), 
Rijswijk (ZH) — (PANDATA), Madrid 
— (Entel/Ibermatica), Vienna — 
(Ratio), Sao Paulo — (Deltacom Do 
Brasil), Melbourne — (The Shell 
Company of Australia, Limited), 


WHITLOW Be 


There’s no business like software! 


A few years ago it didn’t even exist. By 1974 it had 
grown to a half-billion dollar dumpling. By 1984 it should 
be $3% billion large. (If things continue at this mind- 
boggling rate, we software types may end up letting 
contracts for the hardware!) 


We're happy to say that Whitlow has been in the 

forefront of this software explosion. Our sort packages 

— the SyncSort line — are based on a disarmingly simple 
idea. It was conceived in the minds of our ‘‘godfathers”’ 
— amathmetician and a doctor of computer science — 
who are still very much with us. 


Sorting, they noticed, is the most frequently executed 

— and mis-executed — job on any computer. Why not, 
they reasoned, create an open-ended design that would 
accommodate new wrinkles as they came along? In 
other words, don’t follow the computer, lead it. 


That’s what our diverse and talented staff has been doing 
ever since — filling in the open end. Today, SyncSort 

is the best sort package on the market. Period. It’s used 
by over 750 data processors all over the globe. 


We have some new sorting ideas waiting in the wings 
and another evolutionary product that’s still shrouded 
in mystery. Some of these are going to develop into 
mighty oaks. 


Which brings us to why we need more people. Our 
business depends on asteady stream of ideas and 
human energy. People are our capital investment. Right 
now we'd like to invest in the following types: 


¢ Recent graduates with degrees in computer 
sciences or allied disciplines. Preference will 
be given to those with good academic 
backgrounds and future promise. 


e Seasoned analysts who have a thorough 
knowledge of the internals of both OS and VS 
systems and the ability to make a contribution 
to new and broad gauged software concepts. 


You'll notice we've left it a little vague. Since the 
people we’re after are liable to be out there exploring 
the far reaches of sorting, we don’t want the job 
descriptions to be too narrowly conventional. 


Our present staff — of which we're very proud — came 
to us by some pretty diverse routes. Our president and 
chief salesman decided software was more exciting 
than nuclear physics. Our vice president-marketing 
crossed over the line from large data processors. Our 
service manager came to us with the ink on his diplomas 
scarcely dry. (He may not have worked elsewhere, but 
he’s sure worked here.) 


We don’t discriminate because of race, creed, sex or 
previous condition of servitude. Send us a resume — 
don’t call — even if you’ve worked for a very large 
computer manufacturer. After all, we're in the same 
business — sort of: They make the machines, 

we make ’em work better! 


COMPUTER SYSTEMS Inc. 560 Sylvan Ave., Englewood Cliffs, N.J. 07632 
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General Instruments Model 700 disk is center of attention. 


Audit Software Seekers Urged to Buy From Vendors 


By John P. Hebert 
Of the CW Staff 

WOBURN, Mass. — “‘There is no way to 
effect a changeover in one year to a 
complete in-house developed audit soft- 
ware system,’ Brian Bonner, chief au- 
ditor of the Boston Five Cents Savings 
Bank, told a Computer Caravan session 
here last week entitled ‘‘Audit Software.” 

An audit software system, once devel- 
oped, should give a company’s auditors 
independence from the DP staff; it should 
also offer flexibility and increase produc- 
tivity, Bonner said. 

For these reasons — and speaking from 
his experience with the problems en- 
countered at South Shore National Bank 
(SSNB) of Massachusetts, his former em- 
ployer — Bonner strongly suggested an 
audit software system be developed by an 
outside vendor. 

The cost savings and other user advan- 
tages of using an audit software system at 
SSNB far surpassed any benefits of soft- 
ware developed in-house, Bonner said. 

Special Problem 

SSNB had a special problem that en- 
tered the auditing software picture, he 
said. The bank had auditors ‘“‘without any 
experience in DP auditing and it had 
people in the DP departments that kneW 
how — but didn’t have the time — to help 
make the changeover.” 

Additionally, SSNB had branches in dif- 
ferent locations and with four different 
computer systems — Burroughs, Honey- 
well, NCR and IBM systems, he ex- 
plained. 

The bank’s holding company decided to 
form a computer subsidiary and planned 
to use the IBM system halfway across the 
state for the conversion to the audit 
software system. 

However, Bonner said, ‘‘a basic tenet of 
auditing is that the auditor extract infor- 


mation independently of the computer 
personnel and programs. 

“The auditing software system guaran- 
tees the group’s independence from the 
computer personnel and the group mem- 
bers themselves,” he said, explaining the 
advantages of a vendor audit software 
package. 

Also, “if you write an in-house program, 
no other company will know what you’re 
doing” and the company will be on its 
own, he said. 


Attendees Reminded Useful Data 


With an in-house program, only one 
person in the organization will know how 
to operate the system, there will be no 
library of routines and enhancements will 
be difficult to accomplish, Bonner said. 

All these things, SSNB decided, were 
advantages of buying an audit software 
program. Up to 25 people were trained to 
operate the system SSNB opted for; there 
is a complete library of routines; and 
enhancements were to be made at no 
charge, he said. 


Already Exists for Measurement 


WOBURN, Mass.—A_ “considerable 
amount of useful data” is already avail- 
able to almost any installation interested 
in performance measurement, according 
to Phil Dumoulin, a systems analyst at 
Blue Cross of Massachusetts. 

Accounting data is a good place to start, 
Dumoulin told a Computer Caravan 
workshop on measurement software here 
last week. 

The combination of SMF and Hasp, 
which many large IBM installations use to 
manage I/O operations, provides ‘‘a 
pretty good view of what application 
programs are doing,” he said. 

Other than that, he noted, there are 
“add-on” capabilities that can be built 
in-house or acquired from outside sources 
to enhance the value of whatever per- 
formance tracking is being done at a site. 
One major source of useful software and 
‘ta whole range of information” for any 
installation serious about improving its 
operations is the various user groups al- 
ready in existence, he said, citing in par- 
ticular Share and the regional meetings of 


the Computer Measurement Group. 

Share makes available a number of user- 
devised modifications to IBM software 
which can be extremely useful, but the 
support even beyond the software was 
the thing that appealed to Dumoulin. 

He noted, for example, that one tape 
full of modifications — the so-called 
‘Michigan mods’? — has many routines, 
some of which are variations of one an- 
other. 

They can be very difficult to implement, 
but Share also provides the names and 
addresses of users so a new installation 
can work with one that has already imple- 
mented some of the ‘‘mods,” he said. 

Such hand-holding may be a real neces- 
sity, he explained. ‘“‘With store-bought 
packages, you may have some installation 
problems; with ‘freebies’ you’re guaran- 
teed to have them.” 

While software is available to collect, 
reduce and report utilization figures for 
most CPUs, interpretation of what the 
final figures mean is another problem, he 
said. 


And in SSNB’s case with Cullinane’s 
Culprit system, the bank obtained a user 
group membership, installation took very 
little time (but longer than the 15 min- 
utes the vendor said it would) and the 
costs were much less over a three-year 
period than a system developed by the 
bank’s staff. 

However, the first-year cost of the sys- 
tem was $20,000 for the audit software 
system compared with only $15,300 for 
programmer time and a Cobol refresher 
cost, Bonner said. 

“It looked like the in-house program 
would have been cheaper”’ than the audit 
software system at that point, but the 
costs changed over the next two years in 
favor of the vendor-supplied program, he 
noted. 

At the end of the third year, the bank’s 
cost projections for a system developed 
in-house were $45,300 compared with 
$26,000 for the software system, which 
included a renewal fee of $3,000/year, he 
said. 

The in-house developed system’s price 
projections didn’t include maintenance, 
improvements or technical expertise. The 
audit software system, on the other hand, 
is “‘easily alterable by a nonprogrammer,” 
he said. 

At the time the system was imple- 
mented, 13 audit programs were devel- 
oped in two weeks on the Culprit system, 
he added. 


However, there is a certain amount of 
technical knowledge still needed by the 
staff of a company contemplating an 
audit software package, such as knowl- 
edge of Job Control Language (JCL), 
Bonner noted. 


“| can’t urge you enough to get an audit 
software package. It has been extremely 
valuable to us,”’ Bonner concluded. 
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Many Software Products Bow 
D.C. Show Dominated by Peripherals, Terminal Vendors 


(Continued from Page 1) 
C/300 and the Nova 3, are properly class- 
ed as minicomputers. 

IBM’s General Systems Division brought 
the corporation’s 5100 to the exposition 
as well as the 3741 diskette writer, the 
5103 printer and the 5230 data collection 
system designed for the manufacturing 
shop floor. 

In a novel and well-received move, IBM 
provided a separate room as part of its 
exhibit with a film on the use of the 5100 
and several of these desktop portable 
computers to give attendees direct, hands- 
on experience. 


Software, Services 


Most of the new products announced or 
shown for the first time came from soft- 
ware and time-sharing companies. 

Pansophic Systems, Inc. announced the 
development of an interface designed to 
link Panvalet, a program management and 
security system, with Easytrieve, an infor- 
mation retrieval and file management 
system. 

A user owning both of these proprietary 
utility software packages can use such an 
interface to allow Easytrieve to get at 
data stored on Panvalet without disrupt- 
ing sensitive portions of the program 
management files. 

Developed by the company in response 
to user concern over the privacy implica- 
tions of ‘accessing files governed by Pan- 
valet and to its own desire to have users 
acquire both software systems, the inter- 
face will be hooked up with Easytrieve as 
an option. 

As yet, the interface has neither price 
nor name but will be available to users in 
the second half of this month, a Pan- 
sophic spokesman said. 

A few booths away, Cullinane Corp. 
introduced a software package designed 
to help companies develop affirmative 
action programs. 

Called the Equal Employment Oppor- 
tunity (EEO)-Affirmative Action Re- 
porter, the package contains 70 reports 
including a series of goals and timetables 
to serve as a basis for implementation of 
such a program and is priced at $20,000. 
As with the Pansophic interface, this 
system was developed by Cullinane at the 
request of one of its users — the Wells 
Fargo Bank of San Francisco — and it 
operates on IBM 360/370 hardware. 

Cullinane’s Integrated Data Base Man- 
agement System (IDBMS) was also ex- 
hibited at the Federal DP Exposition as 
part of Boeing Computer Services, Inc.’s 
(BCS) offerings for the first time. 

In addition to making the Cullinane 
product available to its users, BCS made 
an initial exhibit of its financial package, 
called EIS/Executive Information Serv- 
ices, and announced Scope, a system for 
evaluating systems analyst, programmer 
and operator proficiency. Again, this last 
software package is intended to run on 
IBM 360/370 mainframes. 

Finally, Tymshare, Inc. provided initial 
demonstrations of its integrated data base 
management system, Magnum. The sys- 
tem applies relational data structure tech- 
niques and its own data management 
language, according to representatives of 
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the company. 

Tymshare said users need only know 
their own applications requirements and 
can communicate with the system 
through a handful of English statements 
or by employing Magnum’s data manage- 
ment language, 


Terminal Products 


Being shown for the first time at this 


show in the terminal realm were Tek- 
tronix, Inc.’s 4051 graphics systems and 
400G-1 terminal with graphics capability. 
Hazeltine Corp. was exhibiting its Modu- 
lar One terminal, manufactured with an 
Intel Corp. 8080 microprocessor and 
presently available to OEMers only for 
$1,425. And Quad Systems, Inc. pre- 
sented its data transmission terminal — 
QSI Model 7300 — which sends digital 


information from magnetic tape over 
phone lines to another magnetic tape 
transport and starts at about $10,900. 


Only one printer was being shown for. 


the first time, by Houston Instrument of 
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Austin, Texas. The Model 8230 is one of 
two members of the company’s 8200 
series line printers and was announced in 
January. Available in a 132-column width 
with a printing speed of | ,400 line/min, 
the device sells for $3,785. 

One new modem was on display. Penril 
Corp. exhibited its 48/micro synchronous 


data modem for the first time. Operating 
at a single speed of 4,800 bit/sec or 2,400 
bit/sec, the modem can, with optional 
features split its channel into two, send- 
ing and receiving at 2,400 bit/sec each, or 
it can interface with 4,800 bit/sec asyn- 
chronous terminal equipment. 
Service Bureau Debut 


One new service bureau made its first 
appearance at this trade show. Applied 
Graphics Corp. (AGC), just under way in 
Gaithersburg, Md., specializes in data re- 
duction, computerized drafting, com- 
puter graphics, digital plotting and com- 
puterized mapping. 

Eventually, the firm hopes to open of- 
fices in cities such as Houston, San Fran- 
cisco and Los Angeles. AGC owns its 
interactive graphics system — Auto-Trol 
Corp.’s Series 7000 system. 


Thed/3/0 


hot line 


800-243-5307 


(QAM-5PM E.S.T.) 


Interested in reducing your IBM 370 costs up to 40% ? 


Randolph will: 
1. Purchase and lease back your S/370 
2. Provide a CPU and/or peripherals on 
a short or long-term lease 
3. Sell or lease your installed computer 
system for you 


Call the toll-free Randolph “S/370 HOT LINE” for 
more information. In Connecticut, dial 661-4200. 


537 STEAMBOAT ROAD * GREENWICH, CONNECTICUT 06830 
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Varian’s Data Base Management 
TOTAL. , 


(Maybe it’s time you put all your eggs in one basket.) 


As a manager of a business, you have the responsibility 
and obligation to the Board of Directors and Stock- 
holders to produce the best results possible of your 
company’s endeavors. A good manager 
cannot produce those results 
without accurate, up-to-date 
information on all phases of 
his responsibilities. 

Data Base Manage- 
ment is a new advanced 
way to organize your infor- 
mation requirements in 
order to increase your profit- 
ability, management effi- 
ciency, and forecasting 
capabilities. 

Varian’s Data Base Manage- 
ment System is called TOTAL. 
TOTAL is the first, most sophisti- 
cated system for use in a low-cost 
minicomputer. 

The Varian TOTAL minicomputer 
system reduces the expense of producing 
redundant data and reports. It improves per- 
sonnel and equipment resource efficiencies by 
consolidating all of your company’s data (production, 
inventory, sales, accounting, employee records, etc.) 
into one single data information source. You can 
receive accurate, up-to-date reports that fit your specific 
needs. For example, you could evaluate the sales 
success in a given district, for a given product, at its 
abba a-)elMm oy ulC cme ToecTeelime Are DIELO UIA Mme Mah - 8 
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Your administrators will find the TOTAL System 
extremely easy to use. A variety of applications can 
be accomplished using 
the common 
computer lan- 
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FORTRAN 
IV, COBOL 
and RPG II. 
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Reeords 


The Varian System, with an unlimited range of appli- 
cations, and a broad, flexible, high-performance, open- 
ended selection of computer hardware, firmware and 
software allows you to design the system that best 
suits your complex information processing demands. 
A network of field service engineers, analysts and 
a full staff of factory experts are com- 
mitted to serving you with system 
configuration, hardware and 
software specials, installation, 
operator training and system 
maintenance. 
Our salesmen will be 
happy to demonstrate the capa- 
bilities of the Varian TOTAL 
System right in the confines of your 
office. Be sure to ask about our attractive 
leasing arrangements. Just call any of our 
offices throughout the world, or write 
Varian Data Machines, 2722’ Michelson 
Drive, P.O. Box C-19804b, Irvine, California 
92713, (714) 883-2400. In Europe contact 
Varian Associates Ltd., Molesey Road, Walton- 
on-Thames, Surrey, 
England, Tele- 
phone 28971. 
We'll also 
send you a 
a ceremo) nee 
chure just 
for the 
asking. 
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Move Faster 
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|URSS OFFICES: peles (2153) 598-448, San Diego (714) 276-9462, San Francisco (408) 736-5630, Seattle (206) 641-4500, Denver (303) 770-2151, Dallas (214) 281-5145, Houston (7134) 781-0105, 
St. Louis (314) 8, Chicago (312) 692-7184, Detroit (313) 645-9950, Cleveland (216) 238-6960, Orlando (305) 299-1592, Atlanta (404) 252-0047, Washington 1D).C. (801) 773-6670, Philadel 
phia (215) 643-2: w York City (212) 325-5248, Rochester (716) 586-8273, Boston (617) 890-6072 

INTERNATIONAL OFFICES: Brussels (02) 4662000, Darmstadt (06151) 86386, Munchen (O89) 8126093, Bensberg (02204) 61066, Amsterdam (020) 15 94 LO, Stockholm (08) 820030, Zug (042) 
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Financial People Now Factor 


DPers No Longer Sole Authority on Buying Equipment 


By Kathleen P. Quinn 
Of the CW Staff 

WOBURN, Mass. — ‘‘The days of the DP 
manager as sole authority on an equip- 
ment purchase decision are gone forever,” 
Louis Cataldo told a workshop at the 
Computer Caravan here last week. 

DPers are now being “spoon-fed with a 
shovel to talk ‘businessese,’’’ the Price 
Waterhouse & Co. consultant said. 

The most important factor in an equip- 
ment purchase decision has become com- 
munication between the DPers who per- 
form the technical evaluation and the 
financial people who decide the method 
of acquisition, according to Joseph Berns, 
also from Price Waterhouse. 

Many vital factors ‘‘fall between the 
cracks” otherwise, a workshop partici- 
pant added. 


Checklist Needed 


After analyzing the present system and 
establishing priorities for the system to be 
acquired, the DP people should prepare a 
checklist of system specifications, Berns 
said. 

An evaluation of alternative systems 
must include an analysis — by either 
DPers or financial people — of the ven- 
dors’ stability and reliability, he added. 

The technical evaluation should include 
reliability and maintainability of the 
system. Speeds and timings should also be 
considered and their importance quan- 
tified. 

All costs must then be analyzed care- 
fully, with input from both DP and finan- 
cial personnel, Berns said. Maintenance 
costs can add a significant amount to the 
total equipment cost in the long run, he 
noted. 


Cit be 
TT dag 
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Staff time to evaluate the system, inter- 
ference with the work flow while the 
system is being installed and the machine 
time itself should all be quantified, he 
said. 

Upgrade as well as downgrade restric- 
tions or penalties are other things to 
check out before choosing a machine, 
Berns said. 

Policy on pricing changes should also be 
discussed with each vendor, he said. 

Electrical facilities at the DP center 
must be able to handle any system con- 
sidered. 

Mean time to repair and mean time 
between failures are definite items on any 
selection checklist, as are vendor guaran- 
tees, he said. 


Lease/Purchase Decision 


The second stage of the selection proc- 
ess — deciding whether to lease or pur- 
chase the equipment — begins after the 
technical evaluation has been completed 
and alternatives have been established, 
Cataldo said. 

Because the approach to a lease/pur- 
chase decision is highly complex, it is 
imperative that both DP and financial 
people be involved and communicate 
with one another, he added. 

A management decision on how long 
the equipment is expected to fulfill com- 
pany requirements forms the basis for all 
purchase/lease decisions, he explained. 

If a purchase is contemplated, timing of 
a cash outlay can have a big impact on a 
company, and this should be a considera- 
tion, he added. 

The remaining value of equipment after 
several years is difficult to forecast, he 
said. No one is really sure when a system 


will become obsolete, but users should 
ask themselves whether they are “‘buying 
a white elephant,” he advised. 

“How the hell is it going to run?” 
should be the next question. Manuals, 
training and service can be important 
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factors, especially if a lot of ‘“thand hold- 
ing” is required, he said. 

Before buying, users should also con- 
sider whether there will be an adequate 
pool of programming talent around if the 
vendor leaves the market or discontinues 
the system. 

The vendors’ position on upgrades is 
important, too, he said. Also, if there is a 
design flaw, will it be corrected on the 
system at no cost? he asked. 

Maintenance costs also affect the pur- 
chase, decision, as do the method of de- 
preciation, the investment tax credit and 
whether property taxes are involved. 

Tax considerations alone are “a night- 
mare,” Cataldo said. 

Resale value at the end of the system’s 
useful life and interst rates are other 
factors to be weighed in the decision, he 
said. 

Corporate direction within the time 
frame the system is expected to serve the 
company are also basic considerations, 
Cataldo said. 

For instance, if the company is planning 
a merger or an acquisition with a firm 
having its own DP center, its equipment 
needs could change drastically, he 


Trend 


Focus on Critical Detail 


pointed out. 

If a decision is made to lease equipment, 
matters of concern are who assumes ship- 
ping and installation costs, property taxes 
and maintenance costs, Cataldo said. 

System integration and checkout re- 
sponsibilities should be set, he added. 

The user should also know about any 
termination penalties, break-in period 
charges and what happens if the system 
fails to perform as promised. Who is to 
provide engineering services is another 
point of negotiation. 

Users should also be careful the contract 
includes a ‘“‘no-substitution”’ clause so the 
vendor cannot substitute a machine with 
capabilities similar to the one ordered. 


It should also be determined whether 
there are penalties for upward expan- 
sion — whether the user can extend mem- 
ory capacity, for instance. 

Whether the user or vendor claims the 
investment tax credit is another point to 
discuss, Cataldo said. 


Difference in Terms 


Long-term and short-term agreements 
should be studied as well as purchase 
options. Digital Equipment Corp., for ex- 
ample, has a deal in which the user owns 
the machine after leasing it for five years. 


Cataldo described this as ‘‘a nice little 
deal — for DEC — since it commits the 
user to owning DEC equipment.” 


When deciding on the length of time a 
system should be leased, the user should 
know third-party lessors are usually will- 
ing to lease at a lower cost and are more 
flexible in contract negotiations, but the 
leasing time frames are usually longer, 
Cataldo said. 


tighten CONTROL 


of System Resources-withPlanIlV 


— More 


Immediate access to key information is 
the basis for informed decision-making 
at all management levels. PLAN IV, a 
program product from Capex, tells you 
how your IBM OS or OS/VS system 
has performed in the past, how it is 
performing now, and how it is likely to 
perform in the future. 


Broad, Informed Perspective — PLAN 
IV provides you with an overall view of 
system performance, including an ac- 
curate, up-to-the-minute assessment 
of areas you’re concerned about. 
PLAN IV _ brings your attention to 
needed changes in equipment, 
scheduling, system performance — 
even individual programs. The impact 
of changes is observed and compared 
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with previous performance. 
projections show both previous and 
expected levels for critical measures 
such as CPU, TSO and device 
utilization, paging and job turn-around 
time. 


Timely Information — PLAN IV 
highlights significant changes, pin- 
points bottlenecks and automatically 
identifies critical programs and jobs 
placing the greatest demand on 
various resources. Whatever your level 
of management, PLAN IV _ provides 
timely comprehensive reporting, via 
more than 50 different reports and 
graphs. You make decisions confident 
that you have the best information 
available. 
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2613 North Third Street @ Phoenix, Arizona 85004 @ (602) 264-7241 @e TWX 910-951-1594 


detail can be requested for any time 
period within the month, allowing a 
closer view of system operation. 
Periods of peak resource utilization 
can be easily identified and measured. 
PLAN IV permits you to zero in on any 
area of particular concern. 


Whether you are a system program- 
mer, an operations manager or vice 
president, PLAN IV can be of in- 
valuable assistance to you. For more 
information about PLAN IV, call or 
write the Product Info. Dept. at Capex. 


(PLAN IV can be used with the Capex OPTIMIZER Il and 
COTUNE Il packages for overall efficient operation.) 


Please send me more Plan IV info. 
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By John P. Hebert 
Of the Cw Staff 

WOBURN, Mass. — “‘We should be see- 
ing changes in the cost and structure and 
changes in the functions and reliability of 
minicomputers in the next few years.”’ 

These predictions were made by Eric 
Frey, president of Frey Associates, at a 
Computer Caravan workshop session here 
last week entitled ‘“‘Minicomputer Projec- 
tions Over the Next Five Years.” 

The cost of minicomputers has been 
declining steadily since the first genera- 
tion of machines was introduced in 1965, 
at the same time, power has been increas- 
ing, Frey said. 

Today, a minicomputer system can be 
bought for $80,000 with power capabili- 
ties slightly less than those of an IBM 
370/145; for $200,000, the capability of 
a mini can exceed a 370/145, he said. 


3) COMPUTERWORLD 
Lower Costs, Much More Power Seen Coming for Minis 


“Five years from now, minicomputers 
with 64K core memory and power greater 
than the IBM 370/135 will cost under 
$2,000. There are already machines on 
drawing boards that can accomplish this,”’ 
he added. 

**T personally believe the cost of a mini- 
computer system today will be the lowest 
it ever will be from a hardware stand- 
point,” he admitted. 

However, the cost of electronics will 
decrease — manufacturers ‘“‘will just put 
more intricate patterns on a smaller piece 
of space. 

“Memory chips of 64K have been an- 
nounced in engineering experiments, 
which characteristically means that devel- 
opment will be two years away,” Frey 
noted. 

Another one of the main changes in 
minis will be in the area of software 


systems, he said, as minis become replace- 
ments for large mainframes and software 
systems. 

Today, most vendor-supplied software is 
designed to run in less than 64K of core; 
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in the future, larger minis will be needed 
just to run the software, he predicted. 


‘‘More and more memory will be needed 
because of the overhead of Operating 
system software provided by the manu- 
facturers,’’ he explained. 


Another generation of minicomputers 
can be expected in the next two years, 


Paradyne, Delta Among Vendors Unveiling Units 


(Continued from Page 1) 

A PIX reportedly eliminates teleproc- 
essing software requirements and the 
need for a 370X-type device and simpli- 
fies the communications operation. It can 
interface directly with IBM I/O periph- 
erals and the 3270 CRT, the firm said. 

The PIX II system controller has a 
microprocessor incorporated in it with a 
65K-byte storage capacity plus: parity. 
Memory cycle time is 500 nsec. 

The microprocessor contains 53 instruc- 
tions with an average execute time of 2.5 
usec. 

The system operates over a range of 
communications facilities, including dial- 
up lines, leased lines, wide-band transmis- 
sion, digital networks and satellite trans- 
mission links. 

Transmission speeds offered range from 
4,800- to 9,600 bit/sec over half- or 
full-duplex lines; 19.2 kbit/sec in short- 
haul configurations; and up to 56 kbit/sec 
over hard-wire lines, the spokesman said. 

A typical PIX system operating at 4,800 
bit/sec with 300 card/min printer and 
300 line/min printer costs $1,325/mo on 
a two-year lease. Maintenance is 
$320/mo, the company said. 

A system including only two PIX II 
units and two Paradyne modems for 
9,600 bit/sec operation costs $1,050/mo 
plus $120/mo maintenance on a two-year 
lease. 

Bell or other RS-232-compatible 
modems can also be used in the system. 
The PIX II system is available in 45 days 
from Paradyne at 8550 Ulmerton Road, 
Largo, Fla. 33540. 


CRT Debuts 


Delta Data Systems Corp. introduced a 
stand-alone, user-programmable CRT ter- 
minal for interactive and off-line intelli- 


To heip you keep up 
with the dynamic 
mini /micro 
market. 


60-Day 
Trial Review 
Act fast! Take advantage now of the 


opportunity to use and evaluate Datapro 


gent operations. 

The Delta 4500 is available with up to 
16K bytes of read-only memory (ROM), 
RAM and programmable read-only mem- 
ory (Prom). 

Up to 25 lines of 80 Ascii characters can 
be displayed in a 5 by 7 dot matrix 
configuration, a spokesman said. 

Half- or full-duplex transmission speeds 
up to 9,600 bit/sec are available through 
EIA standard RS-232C I/O communica- 
tions, the company said. 


Programmable by User 


Features of the 4500 terminal include a 
user-programmable communications in- 
terface; paging feature and protected data 
format. 

The terminal is priced at $4,500 from 
the company at Woodhaven Industrial 
Park, Cornwells Heights, Pa. 19020. 

Houston Instrument introduces two 
models in its 8200 series of line printers, 
designed for use with CPUs, terminals and 
other data systems. 

Available with 80- or 132-column 
widths and printing speeds of 2,400- and 
1,400 line/min respectively, the printers 
feature uncrowded characters and quiet 
operation, according to a spokesman. 

Speed is said to be independent of the 
character mix or number of print posi- 
tions utilized. 

The Model 8210, a 2,400 line/min 
printer with 80 columns, costs $3,000. 
The 8230, with 1,400 line/min and 132 
columns, costs $3,785 from the company 
at One Houston Sq., Austin, Texas 
78753. 

Atlantic Research showed a data circuit 
access module for its data patch system. 
The module allows the user to switch 
modems, terminals and ports for service 
restoral or diagnostic testing in communi- 


hanging Fast! 


Reports on Minicomputers in your office for 60 
days, with no purchase obligation. To get details 
about Datapro’s Trial Subscription Plan, simply return 


the coupon with no obligation. 


cations systems. 

The data patch module was designed to 
be part of an overall technical control 
center capability from the company. A 
typical patch capability for handling 
about 16 lines costs $1,200. Delivery is 
90 days from Atlantic Research at 5390 
Cherokee Ave., Alexandria, Va. 22314. 

Tally Corp. showed a quiet enclosure 
for its T-1000 OEM printer. The unit 
costs $2,575 and will be available in the 
second quarter from the firm at 8301 S. 
180 St., Kent, Wash. 98031. 


DPers Urged to 


(Continued from Page 1) 
in, regardless ot job title, he said. 


Almost as a corollary, he reminded the 
group “‘selling is not a dirty word.” Prac- 
tice selling ideas at work, at lunch breaks 
and, if it seems worthwhile, after work as 
well, he urged: 


Try different selling approaches and as- 
sess their effects, he continued, and pre- 
pare a resume — “on paper or in your 
mind” — from time to time to see how 
your career is going. 

Education plays a role in a person’s 
career, he said, but “‘it’s a strange role.” 
Formal education is often a criteria for 
opening doors, even though the subject 
matter of the degree may not be directly 
pertinent to the job. As a career develops, 
however, accomplishments count more 
than a person’s degree, he said. 

Picking up a phrase from Walt Disney, 
McMahon reminded the group “it’s a 
small world. Contacts made — pro or 
con — will almost always come back to 
help you or haunt you.” e 


In effect, remember that all the people 
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according to Frey, because of these 
changes. 

In addition, ‘“‘more customer support 
from vendors and independents will appear 
over the next few years. Today, buy a 
mini and you’re on your own. The vendor 
will come in and set it up and that’s it,” 
he said. 

Frey pointed out that Digital Equip- 
ment Corp. is providing support to its 
users, “and this is why a Decsystem-20 
costs $400,000 to $500,000 — but it is 
not an inexpensive minicomputer,” he 
emphasized. 


Changes in Micros 


There will also be significant changes in 
microcomputers, according to Frey, who 
defined a microcomputer as a “mini- 
computer that is smaller and much 
cheaper.” 

Microcomputers, built around micro- 
processors that are just chips, “will ap- 
pear in any devices which need logic to 
perform control functions,” such as auto- 
mobile diagnostic systems or telephones, 
because of the low cost of these devices, 
he said. 

The use of microprocessors, Frey said, 
‘“‘will create a major revolution in the way 
computers are used in business.” 

Micros will become more inexpensive 
and more widely used — so much so, he 
said, that computers will no longer be just 
administrative tools automating ‘“‘people- 
work.” 


Take Initiative 


you work with are also human beings, he 
added. 

In concluding this part of his talk, he 
urged the attendees to “exercise your 
ego. If you don’t believe in the product, 
you can’t sell it.” 

To support their egos, DPers should 
maintain their own files of accomplish- 
ments in their personal lives, in work for 
their communities and in their profes- 
sional careers, McMahon said. 

Turning to a manager’s view of career 
pathing, he emphasized that “real com- 
munication” with staff members is ab- 
solutely vital. 

This should be on both a personal and 
technical level, he added, so the manager 
can help his employees develop their own 
career plans. 

More than anything else, he said, the 
manager should not impose his views of 
what a career “should be” on the work- 
ers. When it becomes obvious the worker 
and the job that has to be done are 
incompatible, ties should be broken as 
cleanly and pleasantly as possible, Mc- 
Mahon concluded. 


GETTING SMALLER: Datapro focuses in on the latest 

a developments with tiny micro- 
processors, microcomputers, minicomputers, and other distributed 
processing systems that are finding their way into everything from floppy 
disk controllers and data entry systems to automated gasoline pumps and 
cash registers. You'll find the most minute (but critical) details you need to 
put mini/micro technology to work for you—at the smallest cost. 


GETTING BIGGER: Every month Datapro delivers an ever- 
gw growing collection of specifications, 

definitions, descriptions, prices, analyses, and user ratings of mini hardware 

and software—as fast as the mini/micro world expands. 

Here's your chance to join the ever-growing thousands of mini-related equipment 

manufacturers, systems houses, and end users who rely on Datapro Reports on 
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Calendar 


March 29-31, Las Vegas — Data Process- 
ing Security Seminar. Contact Program 
Director, Data Processing Security Semi- 
nar, 611 Ryan Plaza, Arlington, Texas 


76011. 
April 2, Commerce, Texas — 1976 Com- “What happens 


puter Users Conference. Contact: Donna 

Hutcheson, conference coordinator, 

East Texas State University, Department when our 
of Computer Science, Commerce, Texas ‘ 

75428. ] 

April 5-7, Atlanta—The Changing on-1ne system 
World of the EDP Industry, sponsored by 4 
the Association of Data Processing Serv- goes down? 
ice Organizations (Adapso). Contact: 

Adapso, 210 Summit Ave., Montvale, 
N.J. 07645. 

April 5-8, Chicago — Design Engineering 
Conference. Contact: Clapp & Poliak, 

Inc., 245 Park Ave., New York, N.Y. 
10017. 

April 7-9, Louisville, Ky. — Educom 
Spring Conference, “Implementing Cost- 

Effective Information Systems Now.” TASK/MASTER 
Contact: Educom, P.O. Box 364, Prince- 


hath provides the answer: 
Societies/ 


User Groups ‘ a 
Your ability to recover depends on your communications monitor. With 


April 7-9, Washington, D.C. — Second TASK/MASTER, your on-line system comes right back up...at the 
Annual Government-Industry ADP Con- point of failure...without loss of data...and without duplicate file 
ference, sponsored by the American Insti- updating 


tute of Industrial Engineers (AIIE). Con- 
tact: Department PR, AIIE Seminars, TASK/MASTER provides three levels of automatic restart, each 


P.O. Box 25116, Los Angeles, Calif. designed to protect a vital portion of your on-line system. 


90025. . , ; —— 
April 12-13, Chicago — Challenges and . i ee automatically recreates your files in the event of 
Choices in Computing, sponsored by the a logical or physical data loss. 
Chicago Chapter of the Association for ¢ Queue Protection reconstructs outstanding message queues, in- 
Computing Machinery. Contact Julian suring no loss of input or output transactions. 
i. i ct. Labs, D-328, North Chi- ¢ Task Protection reinitiates tasks which were active at the time of 
April 21-23, Monterey, Calif, — The failure and suppresses duplicate file updates and other logical 
inconsistencies during restart. 


Western Electronic Manufacturers Associ- 
ation (Wema) Spring Conference. Con- With TASK/MASTER, when we say your on-line system comes right back up, we mean 


tact: Lew Kasch, Tektronix, Inc., P.O. right back up, in the most efficient, straight-forward manner ever developed for on- 
Box 500, Beaverton, Ore. 97077. line processing. 
April 22-23, San Francisco — Computer 
Law: The State of the Art, sponsored by 
the Computer Law Association. Contact: 
Edward J. Grenier Jr., Suite 800, 1666 K 
St. N.W., Washington, D.C. 20006. For a more detailed answer to “What happens when £ ae ee PSS) Ge) Sr ee nee Bae) CRE: cee Go 
April 23-24, Middletown, R.I. — Micro- li >” k : 
processors, sponsored by the Institute of our on-line system goes down?’ as well as the answers to turnkey systems inc. 
Electrical and Electronics Engineers, Inc. many other questions, call 203/853-2884 or write for =o east avenue 
(IEEE). Contact: Education Registrar, more information. Better yet, plan to attend a free one- norwalk, connecticut 06851 
QO) Please reserve __ places at the TASK/MASTER 


ieee, S45 Hoes Lene, Piscataway, 6. day TASK/MASTER seminar which covers every aspect 


08854. 
April 25-28, Atlanta — Sixth Annual of selecting a communications monitor. 


NCR User’s Conference, sponsored by the ; : bi hn 
ines oF Mi Ties Pamhect- Seminars are scheduled for the following locations: 
George A. Ellis, Federation of NCR Location Date Location Date Location Date 


Users, P.O. Box 2055, Keltering, Ohio New York 3/17 San Jose 4/7 Cleveland 4/28 


at 26-27, Chicago — First National Milwaukee 3/17 Philadelphia 4/14 Washington 5/5 
Human Services Information Systems Cincinnati 3/24 Sacramento 4/21 Houston 5/5 
Conference. Contact: Heidi E. Kaplan, Chicago 3/31 Detroit 4/21 Austin 5/6 
information services manager, New York “ 

Management Center, Department 14NR, 
360 Lexington Ave., New York, N.Y. 


10017. 


seminar at - on_ 
(location) (date) 
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With Distributive Approach 
Bank Planning to Keep 10 Million Accounts Current 


By Don Leavitt 
Of the CW Staff 

SAN FRANCISCO — The Bank 
of America has developed and is 
now implementing a distributive 
processing system to meet its 
requirement of having current 
information on more than 10 
million accounts accessible 
around the clock from more 
than 1,000 statewide branch lo- 
cations. 

This approach became inevit- 
able, according to John D. 
Foster, senior systems consul- 
tant, when a feasibility study 
three years ago showed a single 
integrated large-scale data base 
system wouldn’t handle that 


kind of load with the reliability 
the bank had to have. 

Instead of depending on a 
single large CPU with an ex- 
tremely expensive backup ‘“‘just 
in case,” this distributive system 
entails segmentation and distri- 
bution of the application data 
bases and specialized processing 
among minicomputer-based 
modules, the consultant told a 
technical session at the IEEE 
Computer Society’s Compcon 
76 spring meeting here recently. 

The hardware modules are 
linked through standard com- 
munications interfaces, simplify- 
ing the transfer of information 
among the specialized processors 
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and the end users. Beyond that, 
all parts of each system are 
duplicated to protect the bank 
against failure anywhere in the 
system, Foster said. 

The number of files, the size of 
the corporate data base, the vol- 
ume of activity and time con- 
straints were sited by Foster as 
factors that ruled out the single 
large mainframe approach. 

There simply was no off-the- 
shelf data base management 
system that could be used to 
update the data base on a 
timely basis and also satisfy the 
bank’s ‘‘voluminous’”’ reporting 
requirements, he said. 

The bank also foresaw a hazard 
in depending on a single main- 
frame, even if software could be 
found to support the required 
workload. “If that computer de- 
cided to take a lunch break, 
we’d be in a real jam. But a ‘hot’ 
standby large-scale computer 
was an expensive solution,” Fos- 
ter added. 


Solution in Minis 


Rethinking the problem, Fos- 
ter saw minicomputers were 
coming down in cost while in- 
creasing in capability. So he en- 
visioned a series of distributive 
processing systems, each made 
up of four minis and responsible 
for managing a segment of the 
“gigantic” data base. 

Each of these segmented distri- 
butive systems could communi- 
cate with all the others so that 
when an inquiry or transaction 
against a different part of the 
data base came in, it would be 
handled automatically. 

The linkage extends between 
the bank’s two data centers — 
one here and one in Los An- 
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geles — as well as between sys- 
tems in the individual centers, 
Foster noted. 

Initially these systems are in- 
tended to support inquiries and 
data capture on checking and 
savings accounts. Close to four 
million transactions must be 
posted to the 10 million ac- 
counts overnight and these are 
handled by a mainframe-based 
batch processing system, he ex- 
plained. 

In its turn, the batch system 
passes a copy of the updated 
data base to the distributive 
systems each morning so the in- 
quiries and transactions coming 
in that day are matched against 
current information. 


Two Pairs 


Each system is made up of a 
pair of message-handling proces- 
sors (MHP) which are linked to a 
pair of file management transac- 
tion processors (FMTP). These 
FMTPs access the data base seg- 
ment for which they are respon- 
sible, which reside on four 
spindles of disk storage space. 

If the account being sought 
isn’t on that segment of the data 
base, the message is transferred 
to the appropriate module of the 
whole system. But the communi- 
cations lines and the data base 
segments are planned well 
enough so that Foster expects at 
least 85% of all inquiries to be 
handled by the module which 
first receives them. 

Just as the hardware units are 
duplicated within each module 
to protect against any machine 
failure, so are the communica- 
tions links. All incoming com- 
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munications lines, for example, 
feed into both MPHs, utilizing 
whichever one is free as the mes- 
sage is received, Foster said. 

The MHPs and FMTPs are also 
linked with duplicate lines, but 
in a way that caught at least one 
member of the audience by sur- 
prise. Visually, the line pattern 
in this part of the system forms 
an “H” with double wiring be- 
tween the MHPs at the bottom 
of the “H” and the FMTPs at 
the top and duplicate lines on 
the crossbar. 

The linkage between the 
FMTPs and the disk storage is 
also duplicated, but in a more 
way, forming a 
simple ‘‘X” in addition to the 
straight line links between FMTP 
and_ disk controller, Foster 
added. 


Simplified Recovery 


Built around General Automa- 
tion minis, the individual MHPs 
produce long tapes so that recov- 
ery will be simplified if it ever 
becomes necessary. With that 
backup, even the failure of a 
disk unit would not be cata- 
strophic, Foster said. 

The previous night’s data base 
could be reloaded and the trans- 
actions on the message tapes 
posted against it to bring the 
system back to a current status. 

Still being refined to make sure 
everything possible is taken into 
account, the distributive — ‘‘not 
distributed; they’re all in one 
place, but they allow the proc- 
essing to be distributed”’’ — sys- 
tems are expected to move into 
production status later this year, 
Foster concluded. 


Air Conditioner, 


Destroys Drug Company’s Mini 


NEW YORK —- A _ Digital 
Equipment Corp. PDP-8 at the 
corporate headquarters of Pfizer, 
Inc., a pharmaceutical manu- 
facturer here, was 50% to 80% 
destroyed when fluid from an 
air-conditioning system seven 
floors above leaked onto the 
CPU and corroded the wiring. 

The PDP-8 was used as a re- 
mote batch to a Decsystem-10 
located in the company’s DP 
center in Groton, Conn., accord- 
ing to Blake Bidwell, director of 
systems for the firm. 

The air conditioner was located 
on the 22nd floor of the Man- 
hattan headquarters building and 
the processor on the 15th floor. 

The incident happened over a 
weekend in January. No one was 
using the system at the time and 
no data was destroyed because it 
had already been sent to the 
main computer, Bidwell said. 


“Apparently the prime ingredi- 
ent in the fluid was ethylene 
glycol, and it managed to cause 
extensive corrosion,” Bidwell 
said. 


DEC estimated it would take 
six man-weeks of effort to repair 
the system, which the company 
had purchased four years ago. 


Fortunately, a CPU was found 
at DEC headquarters to replace 
the PDP-8. The used processor 
was installed and running in two 
weeks, Bidwell said. 


The firm considers the incident 
a freak accident imposed from 
conditions outside the computer 
room, but says it is looking into 
ways to prevent future repeti- 
tion. An “umbrella”’ in the ceil- 
ing would be one such solution, 
Bidwell said. 

Equipment loss was estimated 
in the $20,000 range. 
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Management Seen Doing Too Little to Curb DP Crime 


By Molly Upton 
Of the Cw Staff 

SAN FRANCISCO — Corpo- 
rate managers could be doing 
more to prevent losses perpe- 
trated with the aid of a com- 
puter, according to panelists at a 
session on “How Are Computers 
Being Used to Aid the Crimi- 
nal?” at the IEEE Computer 
Society’s ‘Compcon 76 spring 
meeting here recently. 

There is relatively little need to 
penetrate a system in a sophisti- 
cated manner since there are so 
many easier accesses, Donn B. 
Parker of Stanford Research In- 
stitute and Brandt R. Allen of 
the University of Virginia 
agreed. 

Parker recommended tighten- 
ing up the obvious areas, such as 
physical access, and protecting 
I/O from disclosure and modi- 
fications. 

It is up to management to slow 
down developments in the com- 
puter area until the gap closes 
between auditing ability and ap- 
plications that may be on the 
leading edge of technology, Al- 
len said. 


Too often management has 
abrogated its responsibility for 
the protection of the firm’s as- 
sets, he said. Management has a 
right to—and_ should — slow 
down advances until it knows all 
procedures involving the firm’s 
funds are secure, he said. 


Improving Environment 


Another area in which manage- 
ment should be doing more is 
making corporate DP areas a bet- 
ter place to work, Allen said. 
Business DP firms are generally 
not pleasant places to work in, 
he added. 

Calling computer people some- 
what of a “problem” because 
they’re “different, difficult to 
manage,” he said organizations 
are not dealing with problems of 
burnout and_ technological 
change. 

Allen suggested the current 
method of making an auditor 
knowledgeable in DP is the back- 
ward way to solve the gap be- 
tween state-of-the-art DP audt- 
ing and the tasks to be done. 

Since he believes computer 
people are born and accountants 


Although First Try Failed 
Arpa Transmitting Speech 


By a CW Staff Writer 

SAN FRANCISCO — The Ad- 
vanced Research Projects 
Agency (Arpa) network has been 
transmitting speech using pack- 
et-switching techniques, accord- 
ing to. Robert E. Kahn of Arpa. 

The agency has ended the ex- 
periment in this area and has 
accumulated a number of do- 
main-specific programs for han- 
dling conversation to and from a 
computer, he told an IEEE Com- 
puter Society Compcon 76 ses- 
sion on data communications 
techniques here recently. 

This leads to the question of 
whether one couldn’t  short- 
circuit the computer and substi- 
tute these capabilities for use of 
regular telephone lines, he said, 
adding he had no comment on 
this prospect. 


Initial Failure 


Initially the experiment was a 
total failure, he said, since good 
low-rate speech devices had to 
be implemented. 

Kahn described the evolution 
to the decision on a satisfactory 
method of transmitting speech 
via packet switching. Delays oc- 
curred when experimenters used 
a Type O message, he said, which 
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was delivered in the order that 
the source originated it. ~ 

There were flow control con- 
straints placed on the transmis- 
sion in order to ensure the re- 
cipient received the message in 
the same order. For instance, if a 
packet was missing, the system 
would halt it. 

Also, there were limits on the 
number of packets that could be 
sent without receiving an indica- 
tion that all previously sent 
packets had been received, he 
added. 

Typically if one packet was 
slow in arriving, the delay be- 
tween receiving all packets and 
sending more grew to be too 
great for use with speech, he 
said. 


‘Hot Potato’ Approach 


The experimenters’ then 
adopted the Type 3 message, 
which involved delivering the 
packets to the receiver as they 
arrived. This excluded ordering 
by the subnet, he said. 

Kahn described this as the “hot 
potato” approach, indicating the 
network delivered packets as 
soon as they arrived. 

Other elements in this ap- 
proach were end-to-end subnet 


made, it would be easier and 
more effective to turn some 
DPers into auditors, he said. 

Management should install con- 
trol points between program- 
ming operations and data prepar- 
ation and other phases, he said. 
The responsibility should be se- 
parated to ensure that a pro- 
gram, once written, is not up- 
dated without the proper pro- 
cedures. 

Firms have the ability to 
tighten physical security, but 
many are not doing it, he said. 

Verification of on-line users is 
a problem from a technological 
view, but from an administrative 
view it is even worse, Allen said. 

Operating systems are not a 
major problem for most busi- 
nesses since the other areas are 
easier to penetrate, he added. 


‘White-Collar Crime 


Parker said he emphasized 

tightening the obvious security 
points because white-collar 
crime occurs where the people 
are. “White-collar crime varies 
inversely to automation,” he 
said. 


by Packets 


retransmission and_ pipelined 
transmission, he said. 

In addition, researchers found 
they could relax the constraints 
that every packet be delivered. 
By speeding up or slowing down 
the recreation of speech, not 
every packet was necessary to 
make an understandable speech 
pattern, he said. 


Let Host Decide 


The designers let the host de- 
cide whether to discard the miss- 
ing packet or to wait and re- 
insert it in its proper sequence, 
he said. 

Under the original Type 0O 
packet scheme, only 65% of the 
packets were delivered within | 
sec, Kahn observed. 

With the Type 3 sheme, 90% to 
95% of the packets were de- 
livered within .5 sec, Kahn ob- 
served. 

As the data rate increased 
under synchronous transmission, 
the Type 3 results stayed rela- 
tively fixed, while Type 1 
showed even poorer results. 

Even up to 16K bytes the 
system didn’t lose packets; they 
were just more out of order, he 
said. However, what was deliv- 
ered was accurate, he noted. 
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In the future, there could be a 
reduction in white-collar crime 
simply because there will be few- 
er people in these areas as auto- 
mation takes over. 

The average loss per case will 
rise astronomically, Parker pre- 
dicted. In 1975 the average loss 
in bank cases, according to Fed- 
eral Bureau of Investigation re- 
ports, was $19,000, whereas the 
loss involving DP was $450,000, 
he said. 

Of 362 computer abuse cases, 
147 occurred because of poor 
controls on manual input and 
output, he said. Weak or absent 
physical access controls were 
found in 46 cases; weakness in 
computer and terminal opera- 
tions, 43 cases; and failure of 
business ethics was the cause in 
41 instances. 

Poor control of programs was 
responsible in 33-cases and lack 
of operating system access con- 
trols and integrity occurred in 
24 instances. 

In 120 cases, the scene of the 
action was in the data and report 
preparation facilities, Parker 
said. 


‘No Embezzlement Revolution’ 


Allen said “there is no revolu- 
tion in embezzlement” despite 
the use of computers. 


In the majority of cases, the 
deed is done through altered 
transactions, he said. The type 
of embezzlements are the same 
as years ago, involving disburse- 
ments, billing, payroll, inventory 
and receivables, he noted. 

Allen estimated computer 
fraud could be approaching 
$100 million a year; much goes 
unreported by corporations, so 
it is difficult to estimate, he 


added. 
Edmond L. Burke of Mitre 


Corp. said one method of de- 
vising a secure system is to im- 
plement a reference monitor at 
the kernel of a system. 

This monitor would have an 
audit mechanism to provide ac- 
countability for each access by 
monitoring log-ins, length of ses- 
sions and CPU time used. It 
would be isolated so it could not 
be tampered with and should be 
designed and built so its correct 
operation can be verified, he 
said. 

Mitre is building a security ker- 
nel for the Multics system and 
an operating prototype should 
be available in about five years, 
he said. 

But then it will be up to the 
“fickleness of the marketplace” 
to determine whether such an 
item is in demand, he observed. 
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Editorial 


Bottom of the Pit 


In the democracy, each citizen can participate in the 
governing process through the right to vote. While 
many Americans question that theory and don’t 
exercise that right, it is still meaningful — some elec- 
tions have been decided by a very small margin of 
votes. 

A case in point is last November’s mayoral election 
in Flint, Mich., which was won by 209 votes out of 
42,000 cast [CW, March 1]. Unfortunately, 746 of 
those votes are in contention because the computer 
cards in two voting machines were switched, causing 
ballots in those machines to be counted for the 
opposite candidate than the one chosen by the voter. 

A judge is deciding whether the entire election 
should be rerun, whether just the two precincts 
involved should be rerun or whether nothing at all 
should be done. 

The citizens of Flint favor the third option, accord- 
ing to an attorney involved in the case. 

This attitude can be attributed to any or all of a 
dozen factors bandied about the country today — 
voter apathy, the Watergate syndrome, the feeling 
that ‘‘all politicians are the same,”’ etc. 

But the same attorney emphasized that if the results 
of the Flint election were allowed to stand, that 
attitude would be affirmed. 

“There is so much apathy and distrust of elected 
officials now by the public, how could we tell the 
voter that we can’t even assure the accuracy of his 
vote when he goes to the polls? That would really be 
the bottom of the pit,”’ he said. 

The court, however, doesn’t carry the entire respon- 
sibility of ensuring that each vote will be counted 
accurately. The system used to count the votes is the 
bottom line and the punched card system draws a 
very shaky line in this case. 

Flint’s election error was supposedly a human er- 
ror — someone accidentally switched the cards. That’s 
why the error was caught; if such a switch had been 
done on purpose, it’s unlikely that anyone would 
have detected it. 

The Flint city clerk claimed this type of fraud 
would be very difficult to perpetrate, but there have 
been too many examples in the last few years that 
show the difficulty of a crime will not deter a 
candidate who is determined to win. 

A system that is vulnerable to simple errors is even 
more vulnerable to fraud. And, according to a state 
election official, the punched card system is the 
“coming thing’ in Michigan. 

So perhaps every machine of this type should carry 
a notice for the voter: ‘‘Warning: This ballot may be 
dangerous to your constitutional right.” 

Have we really sunk that low? 
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Well, Have You Ever Tried Campaigning and Launching Balloons at the Same Time?!’ 


Letters to the Editor 


Honeywell Users Did Not Ask End 
To Software Fees—But They May 


As chairman of the Honeywell Users Coordinat- 
ing Council, I must advise you that “Users Ask 
HIS Software Fee End’’ [CW, Feb. 9] did not 
represent the true situation. 

In the first paragraph the article stated the 
council “thas adopted a resolution asking Honey- 
well Information Systems (HIS) to rescind its 
policy of charging for software on used machines.” 

This statement was totally false. The following is 
the actual statement sent to Clancy Spangle, HIS 
president: 

“A topic of intense discussion at the recent 
meeting of the National Honeywell Users Coordi- 
nating Council, held at the Camelback Inn, Scotts- 
dale, Ariz., Jan. 27-30, was the policy changes 


Data Past 


Five Years Ago 
March 10, 1971 


WASHINGTON, D.C. — The Department of De- 
fense (DOD) told the Senate Subcommittee on 
Constitutional Rights it has amassed files on prom- 
inent civilians, ordinary citizens and various orga- 
nizations; that it had destroyed some of these files; 
and that a new directive effective March 1, 1971 
provided for the first time a DOD-wide policy on 
accumulation of data on those outside the mili- 
tary. The DOD’s general counsel said the Army’s 
surveillance was legal because there are no laws 
prohibiting it. 

OAKLAND, Calif. — A 20-year-old University 
Computing Co. (UCC) employee was charged with 
grand theft after police armed with a search 
warrant raided a UCC service bureau in Palo Alto. 
Police said the programmer had tapped Informa- 
tion Systems Design’s (ISD) Oakland computer to 
steal a proprietary program through unauthorized 
possession of sections of the ISD security code. 


Eight Years Ago 
March 13, 1968 


DAYTON, Ohio— NCR Corp. introduced its 
Century Series of computers and a line of periph- 
eral equipment. The Century’s memory module 
has an 800 nsec cycle time. 

PHILADELPHIA — Dr. Grace M. Hopper re- 
ceived the first Achievement Award given by the 
Philadelphia Section of the Institute of Electrical 
and Electronics Engineers for her ‘“‘exemplary con- 
tributions to the science of computer technology.” 


effected by HIS in 1975 concerning software 
licensing. The consensus of the delegates in atten- 
dance was negative toward these new policies. 
Pending official ratification by their respective 
executive boards, the delegates indicated the need 
for a formal resolution opposing these policies and 
an urgency to return to the policy and practices 
that were in effect prior to the implementation of 
the current restrictions on software transfer- 
ability.” 

It must be made clear that William White did not 
act with council authority or knowledge. His 
statements were completely personal and defi- 
nitely do not have the council’s official endorse- 
ment. 

John C. Smalling 
Chairman 
Coordinating Council 
Honeywell User Association 
Cleveland, Ohio 


No Resolution Adopted 


I would like to make it clear that no resolution 
was adopted by the Coordinating Council of the 
Honeywell Users Group nor was the council to 
evaluate Honeywell Information Systems’ (HIS) 
response at its next meeting in July. 

The topic did receive considerable attention at 
the meeting and a letter indicating such was 
forwarded to Honeywell. 

The council was to discuss the respective execu- 
tive boards’ feelings on this matter in July. 

It should be understood that my intent is not to 
indicate or imply Computer Management Associa- 
tion’s (CMA) or any other user group’s stand on 
this issue, but to make it clear that no resolution 
has been adopted by the council. 

C.E. Wood 
President 
CMA 
Findlay , Ohio 


Meeting to Study Policy 


As president of the Honeywell Users Group — 
Small and Medium Systems, I must clarify the 
position of this group. While any of us on the 
executive board may agree with Bill White’s feel- 
ings, it is up to the membership at large to 
sanction any-action which may be taken. 

We will form a policy committee at our Denver 
session, March 29 to April 1, to study HIS policy 
and recommend action to the membership; the 
committee cannot, by itself, initiate action. 

Mac McNamar 
President 
Honeywell Users Group 
Small and Medium Systems 
Los Angeles, Calif. 


(Other letters on Page 16.) 
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One of the curious things about the hardhat 
brigade, whether Pentagon officials or union 
leaders or state government bureaucrats or agri- 
business executives, is the bulldog tenacity with 
which they return to the fray, no matter how 
often repelled and put down by the humanistic 
elements in our culture. It makes them most 
formidable adversaries. In a sense, the char- 
acteristic is selective — that is, people enter or 
excel at hardhat careers because of that grind- 
ing obstinacy. 

Two examples came to me in the last weeks, 
in the privacy area. The first was in the private 
sector, and occurred at an interesting workshop 
held at the Miyako Hotel in San Francisco 
under the surprising auspices of the Livermore 
computer shop. It concerned itself largely with 
the security and privacy interactions of com- 
puter people and systems, and auditors and 
auditing. Good stuff in general, although pretty 
familiar to CW readers; I enjoyed it. 

But right in the middle was a hardhat paper. 
With his head lowered, swinging his horns from 
side to side, snorting defiantly, the working 
manager of one of the major credit reporting 
operations challenged the auditor picadors and 
the computer matadors. He knew most of the 
audience had heard his arguments; he knew 
many of us (although probably not by any 
means a majority) had put aside productivity 
and efficiency as self-justifying in the Victorian 
sense. But he plowed ahead, shaking off the 

- barbs; in fact, he wasn’t attacked very vigor- 
ously — those who disagreed the most saw how 
little he would be persuaded, and sat back. 

I rehearsed an argument I had used on the 
president of the French telephone equipment 
manufacturing ITT subsidiary, at a meeting in 
Bordeaux about five years ago: that large orga- 
nizations, profit-making or otherwise, should 
apportion their resources between all the 
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charges against the enterprise — raw materials, 
personnel, capital, innovation, customer protec- 
tion, the natural environment, the social en- 
vironment. But I dwindled off quickly; wrong 
audience. Unlike the GE nuclear experts who 
recently swtiched sides, Mr. Hardhat had no 
doubts. At least, I could uncover none. 

Then, a couple of weeks later, this time in the 
public sector, came a second example. A coun- 
ty jury commissioner here in California an- 
nounced plans to “broaden the base of jury 
selection” by using the state motor vehicle 
driver roster instead of voter registrations. 
There are 750,000 drivers in his county, he 
says, and only 455,000 registered voters. All he 
has to do is, gulp, reprogram his computer. 

They never give up! All the effort, all the wide 
recognition, of the HEW report on personal 
records and government practices is ignored. 
Probably the commissioner doesn’t even know 
its exists. But the DMV knows! Just a few 
months ago White Hats in the department — 
high-level White Hats — put out a fancy story 
that they never ever did such things, and be- 
sides, they intended to stop. Yet here is some- 
body, probably a lower-level Black Hat, en- 
couraging Mr. Jury to invade the privacy of 
three-quarters of a million nonconsenting peo- 
ple. 

In both cases, computer economics is central. 
The credit bureau could not dream of casting 
its net so widely, across so many millions of 
unaware victims, if the unit cost of incorpo- 
rating and regularizing credit source data had 
not dropped spectacularly, and if remote access 
had not now become so inexpensive. The jury 
commissioner could not plan to sift the DMV 
rolis and eliminate nonadults and noncitizens 
and nonresidents, without data processing flex- 
ibility and economy. Even with punched cards, 
it would not have been cheap enough to con- 


They Never Learn 


sider. 

We have to do what the Swedes do: set up 
watchdogs over federal, state, county, munici- 
pal and private data banks. I hate to do it; one 
more stuffy, form-generating, irritating bunch 
of bureaucrats. But truly, eternal vigilance is 
the price also of privacy. The hardhats never give 
up; they grind and grind and grind away, down 
in the cellar, behind the arras, up on the roof. 
They promise to be good. They say they'll tell 
us everything. They sacrifice a Nixon or a 
Haughton when big scandals erupt. But mostly, 
they just keep grinding! 

So, organized surveillance is necessary — in a 
sense, pit one set of hardhats against the others. 
But it really isn’t quite that bad; the bureau- 
crats who do Pure Food, and Privacy, and even, 
God save the mark, standards, are stuffy, and 
corruptible, and so on. But there are, across the 
board, more White Hats in consumer protection 
than in the Corps of Engineers — more people 
who care about people. And to award ’em one 
more medal, they learn. Slowly, perhaps reluc- 
tantly, they learn. The Establishment, the Bour- 
bons, never do. 


‘Cures’ Wrongly Directed 


Faulty Assumptions Weaken Credit-Card System Design 


One of the most difficult types 
of system problems to avoid is 
where some outside action that 
had not been anticipated wrecks 
the smooth running of a good 
system based on wrong assump- 
tions. 

Looking back to specifications 


d t 
solve the | The Taylor 
Report 
By 


problem, 
Alan Taylor, CDP 


while press- 
ing forward 
with some 
presumed 
corrective 
action may 
result in 
blaming 
one set of 
users for 
the sins of 
someone 
else. And that is certainly a bad 
system. 

An example of this type of 
problem came to my attention 
last week and is illustrated in the 
figure. Here, the delays in post- 
ing charges to credit-card ac- 
counts has resulted in ‘“‘bunch- 
ing” of delayed charges and 
made a mockery of the credit 
limits. 

Then, when the real cause of the 
high-seeming balance was not ap- 
preciated, the card holder was 
terminated although he had paid 
and overpaid — by nearly 
$2,000 — all bills presented. 

Credit limits are normally set 


at the amount a holder would 
need in a single billing period. 
This way, if his charging habits 
stay constant, he will always 
have some available credit (pro- 
vided he pays his bills within the 
allotted time). 


They do not, and perhaps can- 
not, take into account any build- 
up of charges that occurs from 
earlier months. The existence of 
such build-up of charges was not 
apparently thought of in the 
system design. 

As a result, the design is based 
upon the concept that the credit 
limit should never be violated. If 
it is violated, the solution is that 
the holder is brought back into 
line or terminated. There is no 
consideration of whether it is his 
fault the limit has been violated. 


In fact, however, this build-up 
of charges does occur. Airlines, 
while perhaps the major villains, 
are by no means the only cul- 
prits. There may be some tax 
reason for the delay in present- 
ing charges that is occurring — I 
don’t know. But the systems 
problem it presents is worth con- 
sidering. 

Limit in Use 

Basically, a customer who pays 
his bill when presented expects 
to have credit for the time until 
the next bill. However, if some 
delayed charges are posted, they 


will effectively reduce the 
amount of available credit with- 


out the customer’s knowledge, 
and a sudden credit violation can 
appear on the computer print- 
outs, followed by the normal 
harrassment. . 

The problem is simply that the 
computer system does not dis- 
criminate between current 
charges (which should be kept to 
within the credit limit) and the 
delayed charges. Since the card 
holder does not know about 
these delayed charges nor con- 
trol them in any way, these two 
types of charges shéuld not be 
used in quite the same way. 

The situation is aggravated 
through the inability to send out 
special billing statements to 
cover these delayed charges and 
other extraordinary items. Fixed 
billing cycles make good sense in 
most cases, but could with ad- 
vantage be complemented by 
special bills to fill in the gaps of 
a system, such as the delayed 
charge gap. 

Without these bills, delayed 
charges effectively result in the 
card holder having to choose be- 
tween paying without being 
billed or losing an indefinite 
amount of credit for months on 
end. 

The apparent solution to the 
problem is to ignore the real 
reasons for the situation and to 
hold the card holder responsible, 
notwithstanding the fact that he 
can’t do anything about the situ- 
ation. 

This solution can contain the 


Due Date Amount 
Jan. 8 $565 
Feb. 8 679 
Call Feb. 1 212 
Call Feb. 15 ie 

Call Feb. 22 


Terminated 


Payment Made 

$1,500, $935 without bills. 
1,500, $829 without bills. 
300 without bill 
500 without bill 


The history shown above indicates the attempts of one credit-card 
holder to cope with the effects of charge entry violations. Even 
though he paid some $2,500 without bills in less than two months, 
he was terminated without notice before the next bill was received. 


problem, but at the cost of let- 
ting it continue underground. I 
consider this to be an evasion, 
rather than a solution. 

Detecting this type of evasion 
is not difficult. When a system 
problem results in one user being 
blamed for the actions of some- 
one else, there is often a tinge of 
hysteria in the complaints that 
can be found. And quite reason- 
ably too. 

An audit of the operation 
should watch out for such traces 
and then track them down to 
the root cause, as well as come 
up with some suggested ap- 
proach which will meet the case. 

In the current case, the root 
cause within the banks is that 
delayed changes are treated as 
though they were current 
charges for the purpose of defin- 
ing credit-limit violations. There 
is little to support this use of 
late charges. They can normally 
be identified and should be 


segregated, for this purpose at 
least. Any losses that occur as a 
result of such delayed charges 
should also fall upon the people 
who delayed them and should 
not instead be used to incon- 
venience the card holder. So 
some solution is possible here — 
and, in most cases, this type of 
problem is being found while a 
system is in operation. 

This being so, it is up to audit- 
ing to take on the responsibility 
of searching for and solving cases 
that are occurring because the 
original assumptions are incor- 
rect. It may well be one of an 
auditor’s most valuable roles. It 
should certainly be a routine 
check point in any audit. 
© Copyright 1976 Alan Taylor. Re- 
production for commercial purposes 
requires written permission. Limited 
numbers of copies for non-commer- 
cial purposes may be made provided 
they carry this copyright notice. The 
views expressed in this column do 


not necessarily reflect those of Com- 
puterworld,. 
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Tip of the iceberg 


** ‘Help Wanteds’ Want Too Much Help, 

Often Overestimate Site’s Real Needs” 

at the [CW, Feb. 23] pointed up an industry 

‘ problem that is only the tip of the ice- 
Washington Caravan berg. 

Our industry has no good tools that I 

Booth #10 know of to measure the kind of people a 

DP installation should be looking for 

and/or retain. Unfortunatley, a number 


Data Processing Division — Wichita 


NCR's Data Processing Division — Wichita has immediate openings 
for both junior and senior level engineers on Advanced Development 
and Product Development programs involving next generation 
minicomputer development. 


NETWORK DESIGN ENGINEERS 


e@ Node Control @ Terminal Handling 
e Computer Communications e@ Distributed File Management 


DIGITAL DESIGN ENGINEERS 


e |/O Controller Design 


SYSTEMS DESIGN ENGINEERS 


© Computing Systems Design ¢@ Special Systems Design 


SYSTEMS SOFTWARE 
PROGRAMMERS 


@ Communications e File Management 
@ Minicomputer Operating Systems ¢ Firmware Development 


Get the details today. Send complete resume including salary 
history and requirements to Guy Carter, Professional Placement, 
Dept. CN, 3718 North Rock Road, Wichita, Kansas 67226. 


An Equal Opportunity Employer 


of ways are available to obtain the types 
normally employed. 

The most fascinating help wanted ad is 
one for a DP manager, director or vice 
president who has specific equipment, 
language and related software experience. 
Either that job has a false title or the 
people advertising are unaware of what a 
manager should know and be doing. 

Another ad of interest is the one obvi- 
ously desiring an above-average program- 
mer or analyst, here again garbaged with 
very specific software/hardware require- 
ments. This is analogous to advertising for 
a chauffeur with experience with a 1975 
Lincoln, four doors, Champion spark 
plugs, radial tires and using Phillips 66 
gasoline and Havolin motor oil. 

Obviously, an experienced Cadillac 
chauffeur with outstanding mechanical 
ability would not apply. 

It is my hope that personnel depart- 
ments or computer hardware vendors 
write these ads without reviewing them 
with DP management. The alternatives 
are too horrible to contemplate. 

Robert G. Frerking 
Columbia, Mo. 


Duplicates Difficult 


I was amazed by William B. Simmons’ 
article, ‘Functional Paragraph Names 
Key to Cobol Clarity”? [CW, Jan. 26]. 

Duplicate paragraph names, like dupli- 
cate variable names, make a program dif- 
ficult to read. 

I have a program (written by Doug 
James, currently at Sanders) which takes 
a Cobol program and supplies ascending 
three-digit prefixes to each paragraph 
name. It then corrects each reference to 
this name within the program. 

I have a similar program, obtained years 
ago from MIT, which performs a similar 
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function for Fortran programs. I suspect 
there are many such programs available. 
John P. Rudy, Manager 
Operations Research 
Raytheon Co. Missile Systems Division 
Andover, Mass. 


Getting Geography Straight 


As a matter of interest to the rest of the 
world, Seattle and King County are ac- 
tually located in the beautiful state of 
Washington [‘‘King County Offer Still 
Open to Seattle Despite Sale of CPU,” 
CW, Feb. 23]. 

Don’t get us wrong — we’re not mad 
because of the confusion; we love our 
sister state of Oregon. However, each of 
us wishes to be identified as we are. 

The trouble with most Easterners is that 
they believe the Oregon Territory still 
exists and that Seattle is a trading post 
south of Sitka. 

Ron Underwood 
Seattle, Wash. 


Backgammon Fan Needs Help 


I need to improve my backgammon 
game drastically before retiring early to 
the Caribbean. 

Do any of Computerworld’s readers 
know of any programs that play back- 
gammon? Or that simulate strategies for 
bearing off, doubling, etc.? 

George Glaser 
San Mateo, Calif. 


Computerworld welcomes comments 
from its readers. Preference will be 
given to letters of 150 words or less. 
Letters should be addressed to: Editor, 
Computerworld, 797 Washington St., 
Newton, Mass. 02160. 


Here are some of 
the companies 

Mg orem ero Tle, 

at the Computer 
OTe hee 


Will you be there when the 
Computer Caravan comes 
to a city near you? 


COMPUTER 
CARAVAN 


7 eae O 


Sponsored by COMPUTERWORLD 
Managed by THE CONFERENCE CO. 
a division of COMPUTERWORLD INC. 
797 Washington Street, Newton, Mass. 02160 (617) 965-5800 


BOSTON 

NEW YORK 
WASHINGTON D.C. 
ATLANTA 
DETROIT 
CHICAGO 

DALLAS 

LOS ANGELES 
SAN FRANCISCO 


MEMOREX 


See us at Computer Caravan 


Fulfill all your magnetic media needs 
with Memorex, At prices and perform- 
ance only the nation’s leading inde- 
pendent media supplier can offer. See 
our data modules in 70 and 7OF ver- 
sions. High-performance disc packs. Disc 
cartridges. Flexible discs. And a wide 
assortment of premium, dependable 
computer tapes. 


ICC/MILGO will demonstrate high-speed 
and medium-speed modems, the 40+ 
Data Display System, and a data com- 
munication control, test and monitoring 
center. Qualified sales and. technical per- 
sonnel will be in attendance. 


GENERAL €@ ELECTRIC 


APPARATUS SERVICE DIVISION 


On exhibit are interactive data com- 
munication terminals available for 
multi-year leasing, short-term rental or 
sale through GE’s nationwide network of 
93‘service locations. Included are the 
General Electric TERMINET line 
(Models 30, 300 and 1200); and ADDS 
video display terminals. Maintenance 
management contract plans are also 
available through any of the 93 local 


service facilities. 
es 


Littagrapliyty 


Stromberg DatagrapniX inc o a General Dynamics subsidiary 


DatagraphiX’' exhibit will feature the 
Model 4540 High Speed, Off-line COM 
Recorder offering unprecedented Char- 
actron® image quality and format flexi- 
bility. DatagraphiX offers a wide range 
of COM equipment and supplies — plus 
user oriented software and the world’s 
largest COM dedicated sales and service 
organization. 


S ORT WATUE | 
TONED RINT KOINIAL, 


Software International has sold over 
500 systems to small, medium and large 
organizations in all industries who have 
installed IBM S/360/370, IBM S/3, or 
Honeywell 2000 series computers. We 
have a full line of Financial, Manufactur- 
ing and Banking Systems. 


rams 


MATHEMATICA, Inc. 


RAMIS The Computer System From 
Mathematica 

If management wants you to deliver 
fast, fresh planning information without 
disrupting schedules or budgets, see us 
about RAMIS, a complete, automatic 
data base management system with com- 
prehensive report preparation, records 
management and applications control 
capabilities. 
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Dont let this business 
get ahead of you. 


The EDP Seminar Series will give you what you need to know. 


The world of EDP is caught up in a continuous revolution. It's only 24 
years since the first business computer made its appearance, and we've 
gone from tubes. batch processing and single-site giants to multipro- 
gramming, time sharing, data communications, giant minicomputers and 
hundreds of other technological innovations that were unheard of only 
recently. Keeping up with this revolution is difficult, to say the least. And 
that’s why we've created the EDP Seminar Series. 

The EDP Seminar Series gives you practical applications of the newest 
advances in computer management. What you learn will save you time 
and money. because each course is geared to practical dollars and sense 


application. 


Performance Evaluation and 
Improvement 

Saul Stimler. author of Data Processing 
Systems: Their performance, evaluation, 
measurement, and improvement will lead this 
two-day seminar on measurement techniques 
designed to save your installation money. As 
well as system performance at your own instal 
lation. topics covered include: Criteria for 
quantifying performance. pencil and paper 
analysis of a system. Benchmarking techniques. 
Realtime. Batch and interactive time sharing 
systems 

Cost for the seminar, including continental 
breakfasts and luncheons and all course 
materials is $259) 

New York Hilton May 10-11 
Chicago Hyatt Regency May 17-18 
O’Hare 
Wash., D.C. Stouffer’s National May 24-25 
Center Inn 


Data Communications Course #1010 
— Practical Data Communications 
Systems & Concepts 

Dr. Dixon Doll. the nationally recognized 
teleprocessing consultant will lead this two-day 
seminar on the newest advances in data 
communications. The course covers a:eas like 
SDLC. HiD-LoD. DDS. newly approved major 
revisions to WATS. and the impact of Satellite 
Carriers 

Total Cost. including workbook. reference 
materials luncheons and continental break 
fasts is $350. Additional registrants from the 
same company qualify for the reduced rate 

of $300 


Chicago Hyatt Regency O’Hare Mar. 15-16 


Data Communications Course #1020 
— Advanced Teleprocessing Systems 
& Design 

Also led by Dr. Dixon Doll. this course is a 
follow-up to course #1010. Special emphasis 
is given to techniques that minimize operating 
costs in commercial data communications net 
works. This three-day seminar covers pro 
cedures. approaches, and algorithms for eval 
uating and cost-optimizing network operations 
Total cost. including an extensive set of custom 
ized course materials, is $450. Additional 
registrants from the same company qualify for 
a reduced rate of $400 


Write for Spring Schedule. 


Legal Tools for Computer 
Contracting and Protection 

Under the instruction of Roy N. Freed. a 
nationally known lawyer. author and educator 
in the field of computer law. you'll learn how to 
increase your advantage in dealing with 
vendors that supply your installation. As well 
as practical discussion and review of your own 
contracts. subject areas covered in this 22-day 
seminar include: Negotiations, Contracts. 
Warranties. Avoidance and resolution of dis 
putes, Security. Fraud. Taxation. and Tech 
niques for handling any transaction. Cost for 
the entire seminar, including continental break 
fasts. luncheons and all course materials is 
$325. Additional registrants from the same 
company are charged only $275 


Chicago Hyatt Regency May 5-7 
O’Hare 
Seattle Airport Hilton May 19-21 


New York Summit Hotel Jun. 23-25 


Remember, these are seminars, not lectures, and you'll be learning by 
doing in a shirtsleeve atmosphere. Workshops are an important feature 
of the Seminars, and round table discussions and shop talk luncheons 
complement the seminar presentations. The workbooks and course 
materials are yours to keep, so you'll always have a handy reference to 
all you've learned. 

We've selected leading experts from around the country to guide each of 
our Seminars. They are highly accomplished specialists in their fields, 
experienced in presenting their techniques to industry and management. 
If you're involved in one of the areas shown, you should attend the EDP 
Seminar Series this fall. What you learn will benefit your company, your 


installation, and you. 


How to Increase Programming 

Productivity 

John W. Brackett. PhD. Vice President of 

SofTech, Inc., will lead this two-day seminar 

for technical managers on the state of the art 

of Software Engineering. Under his direction 

you will leam how to: create more precise and 

visible analysis and design: reduce integration 

problems; improve software reliability; incor 

porate visible outputs into the software develop 

ment cycle; increase programmer productivity; 

and improve programming management 

methods. Topics covered include:.Structured 

programming; Top-down analysis, design, 

implementation; and Chief Programmer teams. 

Cost for the entire seminar, including continen 

tal breakfasts, luncheons. and all course 

materials is $300. Additional registrants from 

the same company are charged only $250. 

Chicago Hyatt Regency March 8-9 

O’Hare 

Wash., D.C. Stouffer’s April 26-27 
National Center Inn 

Atlanta Hyatt Regency May 3-4 

St. Louis Mariott at Lambert May 24-25 


tre EDP 

SEMINAR 

SeticS 
Sponsored by COMPUTERWORLD 
Managed by THE CONFERENCE COMPANY 


[_] Please reserve space for me at the following seminar(s): 
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The Conference Company 
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Computerworld 


On Pair of 370/158s 


SOFTWARE 


SERVICES 


Planning Smooths Firm’s Switch to MVS Environment 


By Don Leavitt 
Of the CW Staff 

REDONDO BEACH, Calif. — A com- 
puter center at TRW’s Defense and Space 
Systems Group here recently shifted to 
an IBM OS/VS2 multiple virtual storage 
(MVS) environment. 

Everything is going 
fine and on sched- 
ule, but it took a lot 
of things coming to- 
gether in just the 
right way to make 
the change a success, 
according to a trio of managers from the 
Information Systems Processing Lab 
CISPL). 

The lab has a pair of 370/158s, one with 
3M bytes of memory, the other with 2M, 
which will be upgraded to 3M in April. 
Along with MVS, IMS/VS 1.01 is on one 
of the CPUs while time-sharing option 
(TSO) is on the other. 

They utilize job entry system (JES2) for 
spooling, and the users believe 


Performance 
Evaluation 


shared 


they have the first such system up and 
running in the Los Angeles area. 

The lab is responsible for supporting the 
business-oriented DP within TRW’s group 
here and in one or two other remote 
locations, Operations Manager Gene Cole- 
man said. 

Operating around the clock and 
throughout the year, the center provides 
facilities for on-line and batch financial 
reporting, engineering drawing genera- 
tion, manufacturing support and purchas- 
ing. 

ISPL personnel are not responsible for 
application programming. They are re- 
sponsible for maintaining the operating 
system, the computer operations and 
real-time communications support, as 
well as the liaison required by the end 
users, Coleman noted. 


MVS Potential 


The potential with MVS is remarkable, 
Coleman said. While the early versions of 


Package From Cullinane 
Produces EEO Reports 


WELLESLEY, Mass. — Another in a 
group of products designed to assist 
Equal Employment Opportunity (EEO) 
officers in the development of an affirma- 
tive action program has been introduced 
by Cullinane Corp. 

Its EEO-Affirmative Action Reporter is 
said to generate nearly 70 reports, includ- 
ing a series of goals and timetables to 
form the basis of an affirmative action 
program. 

These reports represent both the current 
status of the organization and the areas 
where additional emphasis may _ be 
needed. 

The product can plot both in numbers 
and in graph form the progress made and 
point out any problem areas to the EEO 
officer. Cullinane said. 

Developed jointly by Cullinane and 
Wells Fargo Bank, the package also in- 
cludes facilities for generating the US. 
government-defined EEOC reports, as 
long as the basic data is available in the 
user’s files, the vendor said. 

EEO-Affirmative Action Reporter is 
built on Cullinane’s EDP-Auditor system 
and is written in Assembler. 

It operates on IBM 360 and 370 hard- 
ware, interfaces with any commercially 
available data base and has the capability 
to access any type of computer file. 
The package is priced at $20,000, which 


includes training and support, and can be 
obtained from Cullinane at 20 William 
St., Wellesley, Mass. 02181. 


OS/VS2 allowed up to 16M bytes of 
virtual storage to be addressed, regardless 
of how much real storage existed, MVS is 
designed to allow multiple 16M virtual 
storage address spaces, all on the same 
system and without concern for the size 
of real storage, he added. 

At ISPL, the system is configured to 
support 10 to 15 separate address spaces, 
each potentially 8M bytes in size. As 
TRW’s system is structured, 512K of 
virtual is the default definition of region 
size, and users typically request only 80K 
to 128K, Coleman added. 

There are 100 to 120 interactive IBM 
3270 terminals feeding into and getting 
information out of the system, and traffic 
amounts to 12,000 to 15,000 trans- 
actions from 7 a.m. to 5 p.m. every day, 
according to Bruce Arboit, manager of 
the real-time systems section. 


Response Time 


Response time dropped somewhat with 
the changeover to MVS early in February, 
but that was “pretty much what we 
expected,” he said. 

At first the system was “‘overinitiated,” 
but Arboit chopped that back and now 
the response time is approaching what 
users experienced in the earlier “SVS” 
setting, according to the manager. 

It took “‘considerable effort” to get the 
software organized and operational on 
schedule, starting with the basic fact that 
generating the operating system to work 
with IMS/VS differed from generating the 


Computerware ‘Tcup’ Increases 
Throughput in OS Installations 


WEST NEW YORK, N.J. — Installa- 
tions in virtually any of the IBM OS 
environments may be able to increase 
both operating throughput and program- 
mer productivity through the load-and-go 
facilities of The Complete Utility Pro- 
gram (Tcup) from Computerware Corp.., 
the firm said. 

Programmer-prepared control _ state- 
ments direct Tcup execution. These state- 
ments are free-form, utilizing relative 
positions and key words in lieu of strictly 
structured coding sheets. ‘““Extensive”’’ de- 
faults are available for omitted  para- 
meters, further reducing programmer ef- 
fort, a spokesman said. 

The utility includes editing of the input 
parameters and feedback to the user so 
that corrections can be made promptly. 

Once the control statements are vali- 
dated, Tcup is capable of supporting mul- 
tiple reports from one pass of a file, file 


reformatting with changes possible down 
to field level and selecting multiple sub- 
sets of records. 

Arithmetic calculations on numeric 
data, selective printing of files concurrent 
with other operations and both ‘“‘implo- 
sion” — the creation of one record from 
many — and “explosion”? in which many 
records can come from one, are all sup- 
ported by Tcup, Computerware said. 

The utility also provides translation of 
codes according to user-defined tables. 

Tcup functions under MFT, MVT, VSI 
or VS2. The package consists of one main 
phase and two post close phases and 
operates in a partition as small as 48K 
bytes, the vendor claimed. 

First-year maintenance on the software 
is included in the perpetual license fee of 
$3,500. Subsequent maintenance costs 
$150/year, the vendor said from 6040 
Blvd. East, West New York, N.J. 07093. 


THE MMS GENERAL LEDGER... 
A feast of flexible financial reporting con appétit 


MMS GENERAL LEDGER Financial 
Reporting System is the prime 
choice of more than 400 dis- 
criminating corporations around 

the world. 

MMS GENERAL LEDGER will please 
any palate, operating under DOS, O/S, 
IMS, DL/1, IDMS, even TOTAL. 

For the manufacturer, our new NET 
CHANGE MATERIAL REQUIREMENTS 


PLANNING System is everything from soup 


to nuts. 
MMS GENERAL LEDGER is a banquet of 


financial reporting systems. Get a taste of the 


CaN 


oN 


MMS GENERAL LEDGER and other fine sys- 
tems from Software International. Ask for our menu. 


Please send me more information 
on your Financial maperene Systems. 


fc © System/3 
General Ledger 
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Robert 
ISPL, 


system for the ““TSO machine,” 

Koppelman, general manager at 
said. 

This was an example of a project that 
was handled the right way, he added. 
“Top management involvement” is a 
classic goal: In this case, it was real, 
continuing and positive, he said. 


Project Plan 


But the key factor was planning that 
went into the project plan ISPL worked 
out before any specific software work 
was done. 

“We followed an engineering approach, 
laying out definitions of tasks, work 
packages, resources and time _ con- 
straints,’ Koppelman explained. 

Based on that plan, commitments were 
made and detailed planning went for- 
ward. As many as I1 people from ISPL 
worked on the project part time — “That 
was four or five people full time, effec- 
tively.” 

They were joined by one from Arboit’s 
section and, in October 1975, by two 
operators who were committed full time 
to the project, the manager added. 


IBM Participation 


Beyond that, the ‘“‘knowledge and par- 
ticipation of a contingent of people from 
IBM was “fantastic,” Koppelman said. 
They found answers when ISPL needed 
them, he added. 

As software problems were recognized, 
they were posted to a data base ISPL 
created under its own generalized infor- 
mation management system (GIM), also 
up and running on one of the 370s. 

Each week, the problems were listed for 
review at an IBM/ISPL meeting. Status 
reports were given and priorities were 
changed if needed. 

These meetings and the GIM logs kept 
any of the problems from “falling 
through the crack,’ Koppelman said. 

The IBM personnel ‘‘went out of their 
way to help” whenever anything re- 
mained unresolved or ambiguous, he 
added. 

Two weeks after the system was put 
into production status, the managers were 
hard-pressed to name any remaining prob- 
lems. The changeover was “‘transparent’’ 
to the application programs except for 
some JCL changes, and they were ex- 
pected. 

Things are so smooth at ISPL, the team 
that put MVS on the system has begun 
tuning it. MVS is ‘tan order or magnitude 
more stable’? than the earlier OS/VS2 
Coleman said. The new system recovery, 
for example, works as IBM said it would, 
avoiding several crashes that would have 
occurred -under the older system, he 
added. 
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Users Plan Three 
Of Five Conferences 
Set for This Month 


Five software conferences have been 
scheduled for this month, with three of 
them sponsored by user groups. 

The second annual Florida Software 
Services and Users Researching Systems 
Together (Furst) meeting will be held in 
Lake Buena Vista, Fla., this week (March 
8-10). 

The purpose of the conference is “to 
create an exchange of ideas and informa- 
tion to promote the most efficient use of 
systems and improve overall bank data 
processing,’ the conference committee 
said. 

Further information is available from 
Furst, c/o Florida Software Services, Inc., 
P.O. Box 2269, Orlando, Fla. 32802. 

The Computer Information Man- 
agement Co.’s (CIM) 1976 Users Confer- 
ence is scheduled for Dallas on March 
18-19. The theme is “All-Pro Datacom 
Users Conference ’76.”’ 

For further information contact Ken- 
neth A. Parker, president, CIM, 325 Oak 
Plaza Building, 3707 Rawlins St., Dallas, 
Texas 75219. 


Software 
Calendar 


University Computing Company (UCC) 
will host a UCC/FCS User’s Group meet- 
ing for users of UCC’s General Ledger/ 
financial Control] System in Houston on 
March 24-26. 

System updates will be discussed and 
concurrent sessions and workshops will 
be conducted in specific areas of user 
interest, the group said. 

Further information is available from 
Mary Vaughn at UCC, P.O. Box 47911, 
Dallas, Texas 75247. 

The Conference on Data Systems Lan- 
guages (Codasyl) will hold its 17th anni- 
versary meeting in Washington, D.C. 
March 15-16. The purpose of the meeting 
is to review the organization’s accom- 
plishments and provide input for future 
work. 

For further information contact J.L. 
Jones, chairman, Codasyl Executive Com- 
mittee, 125 Spring St. S.W., Atlanta, Ga. 
30303. 

“Software Management: Defense Sys- 
tems and Other Federal Programs’”’ will be 
held in Washington, D.C. March 22-23 
and in Anaheim, Calif. April 5-6. 

The conference is jointly sponsored by 
The American Institute of Aeronautics 
and Astronautics (AIAA), the Association 
for Computing Machinery and the IEEE 
Computer Society’s Technical Committee 
on Software Engineering. 

Further information is available from 
the AIAA at Suite 1710, 444 W. Ocean 
Blvd., Long Beach, Calif. 90802. 
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7 programmers, 
2 supervisors, 
the “impossible” 2500 programs, 
and MARK IV 


As reported 

by George Seeley 
Supervisor of 
Division Systems 
Fiber Glass Division 
PPG Industries 


‘We did it in three years from 
scratch — designed, implemented, and 
went operational with: 

1. a  product-costing data base 

covering 5000 products 

2. an order-entry and_ invoicing 

system for annual sales of $90 
million, and 
. Programs covering all divisional 
DP requirements for daily 
operations — personnel, payroll, 
accounting, product planning and 
marketing. 


“And we did the entire job — 
some 2500 programs in all — with 
just seven analyst/programmers and 
two supervisors. 

“The key to this ‘impossibility,’ as 
some genuinely felt it to be, is the 
MARK IV® System. 


“We had tried to develop our Order 
Entry System in Cobol, but _user 
requirements changed so rapidly we 
were unable to provide quick response. 
MARK IV gave us overnight 
turnaround. We were able to meet 
schedule requirements that would have 
been impossible with Cobol or PL/1. 


“‘In developing our product costing 
data base with MARK IV, we 
designed and programmed as we went 
along. In conjunction with IMS and 
DL/! — and MARK IV is a natural 
teammate with DL/I — we completed 
our work in a fraction of the time it 
would have taken with Cobol. And we 
didn’t have to teach our people any 
new langauges. 


“Now we have a product-cost data 
base that gives us the complete picture 
from raw materials and labor to 
inventory and material requirements. 
And we're’ implementing another 
MARK IV module for work scheduling. 
When it’s finished, we'll have a 
tailor-made system that meets our 
information needs from start to finish. 


“Our system has been running for 
about a year. And with extreme 
reliability.”’ 


WHAT IS MARK IV? 


The MARK IV System is the most 
versatile and widely used computer 
software product for application 
implementation, data management, 
and information processing in the 
world, There are six powerful models 
(prices start at $10,000) in daily use 
at 900 computer sites in 40 countries. 
A program written in MARK IV 
requires approximately one-tenth the 
statements of Cobol. Users say that 
no other system offers the power, 
flexibility, and simplicity of 
MARK IV. 


if budget limits your programming staff, MARK IV gets the work done anyway! 
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NORTH AMERICAN HEADQUARTERS 
MARK IV Systems Company 


® 


21050 Vanowen St., Canoga Park, Calif. 91304 ' 


Offices in Atlanta, Chicago, Dallas, Los Angeles, 
New York, Washington, D.C., Toronto, Canada 


' Name 


INTERNATIONAL OFFICES  '! 


Informatics S.A. 
267, route de Meyrin, CH 1217 Meyrin 2 (Geneva) 
Switzerland; Telephone: 022/41.76.50 


' Title/Position 


' Firm 


London, Copenhagen, Paris, Stockholm, Frankfurt \ 


Computer Applications Co., Ltd. 
3-1 Hitotsubashi 2-chome 
Chiyoda-ku, Tokyo, 101 Japan 
Telephone: Tokyo (03) 263-7241 


Cut Their Costs with the 


Johnso 


Over500 DP Managers Have 


) Address 


City 


Get an Independent Report 


For a copy of this report and a MARK IV information 
packet, use the coupon below. 


1 Informatics MARK IV Systems Company 
1 21050 Vanowen St., Canoga Park, Calif. 91304 


State/Province 


Send TODAY for a FREE copy of 
our 30-page Systems Characteristics Manual 


OHNSON SYSTEMS, INC. 


Westgate Research Park, 1651 Old Meadow Road, 
McLean, Virginia 22101, 703-893-8700 
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The Computer Caravan’ 
is a whole years worth of 
user forums 


1ST DAY: MANAGEMENT OVERVIEW: Computerizing small organizations. Minicomputer projections. 
Developing Career Paths. Equipment and Financing Alternatives. 


2ND DAY: SOFTWARE 76: Audit Software & Data Security. Data Base Management Packages. Software as a 
Measurement Tool. Packaged Applications. 


3RD DAY: COMPUTER NETWORKS: Distributed Computing. Network Planning/On-Line Terminals 
and their Applications. Front-End Processors/Selection and Use. 


product demonstrations 


Full Exhibits program runs each day from 10-5, and will show you the latest products and services in areas like these: 
Data Acquisition and Controls. Data Capture Units. COM Units. Terminals. Modems. Couplers. Minicomputers. 
Miniperipherals. Teleprinters. Optical Scanning Systems. Performance Measurement Systems. Printers. Card Punches. 
Software Packages. Leasing Services. Storage Units and Memories. Key-to-Disk Systems. COM Units. Plotters. 
Multiplexers. Mag Tape and Disks. Timesharing Devices. . .and much more. 


and exhibitor Seminars 


Each Caravan day. From 2PM to 5PM. Specific product information. Specific problem discussions. In-depth, 
first-hand information. Free to all Caravan Exposition ticketholders. Unique feature of Computer Caravan 76. 


packed into 3 great days- and 
its coming to a city near you! 


eee FORUM REGISTRATION FORM 1m a Oe a a a Ss a 


Satu. Advance registration ts not required for attendance at the exhibits only. 
Registration Office : nap ; 
Computer Caravan 76 Register me for CAllthreedays C1lst day O2ndday OU 3rd day. (We must have this information to complete 
797 Washington Street (Copy this form to register additional people. When you register for three or more days -- your registration.) 
Newton, MA 02160 for yourself or any number of individuals in any combination -- you get a $5 per day 
(617) 965-5800 multiple registration discount.) BUSINESS/INDUSTRY 
Manufacturer of Computer or DP Hardware/ 
Peripherals 
aa (other) 
P Se B /Sof 
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‘a usiness Service (except DP) 
Check City in which you plan to attend: Education/Medicine/Law 


(your acknowledgement form will include complete details on times and locations) Government — Federal/State/Local 
Printing/Publishing/Other Communication 


CL) BOSTON* Mar. 2-4 Northeast Trade Center, Rte. 128, Woburn + 
LL] NEW YORK* Mar. 9-11 New York Coliseum TITLE/OCCUPATION/FUNCTION 


L] WASHINGTON, D.C. Mar. 16-18 Sheraton Park Hotel a eens Menge 
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C) DETROIT Mar. 30-Apr. 1 Cobo Hall Administrative Service F 
C CHICAGO* Apr. 18-15 McCormick Place aa Srsons ManatiraySaoe ns 


C1 DALLAS Apr. 20-22 Market Hall 3s Prgemawmnahetsataye 
L] LOS ANGELES* May 4-6 L.A. Convention Center Slttemesing 
LJ) SAN FRANCISCO* = May 11-13 San Francisco Civic Auditorium Mis Sales Representative 


ane saieiaalianeene Other Sales/Marketing 
*Held in conjuction uth CompDesign 76, the OEM Products show. i; he Consultant 
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Positive Changes Predicted 


More Efficient DBMS Seen Coming in Next Five Years 


By Don Leavitt 
Of the CW Staff 

SAN FRANCISCO — Many elements 
will go into making the next five years 
very active — and essentially positive — 
ones in the development and use of gener- 
alized data base management systems 
(DBMS), according to Prof. Anthony I. 
Wasserman of the University of Calif- 
ornia. 

The systems will become more efficient 
in that time span, primarily because of 
better performance on secondary storage 
devices and the gradually increasing use 
of systems built around associative proc- 
essors, he said at a recent IEEE Computer 
Society Compcon 76 session here. 

Wasserman also expects more effective 
use of DBMS, particularly on the very 
large data bases that really hadn’t been 
foreseen when DBMS were first being 
developed in the late 1960s and early 
°70s. In any case, he said, there will be an 
increasing use of DBMS, rather than file- 
based systems. 

There will be a gradual merging of pro- 
gramming languages and data base opera- 
tions, even though many languages today 
are still file-oriented. The work still being 
developed by the various Codasyl com- 
mittees to link Cobol and DBMS were 
cited by the professor in this area. 


Debate Resolution 


Things should get easier for the data 
base administrators as well as the pro- 
grammers, Wasserman said. There will be 
resolution of the debate between hier- 
archically organized data bases and those 
built on network concepts, he told the 
session. 

Meanwhile, work on operating systems 
may very well be directed to command 
language features tied to DBMS. 

Implementations of DBMS on small 
computers, already started, will be still 
another feature of the next five years’ 
work on the systems. In particular, there 
will be considerably more research on 
distributed data base systems, Wasserman 
predicted. | 

The net effect of all this, he said, is that 
many more people and companies will 
develop and at least try to market many 
systems. DBMS ‘“‘may well become as 
prolific as payroll packages,” he said. 

Earlier in the session, Wasserman out- 


Clarifications 


Arkay Computing, Inc., developer of 
the Cobol conversion packages cited in 
“Packages, Standards Aid DOS/VS to 
OS/VS Switch” [CW, Feb. 23], is now 
located at 24 Manor House Road, New- 
ton Center, Mass. 02159. 


Mike Harvey, author of “Software 
Firms Must Manage Growth”’ [CW, Feb. 
23], is president of the U.S. Group at 
University Computing Co. in Dallas, 
Texas. 


ALPHA | 
FILES 


RECORD STORAGE & RETRIEVAL 


UNIQUE 
PHONETIC CODING 
TECHNIQUE 


HI TOR SYSTEMS, INC. 


5 Woodglen Drive, New City, N.Y. 10956 


lined some of the approaches being con- 
sidered to embedding data management 
operations in programming languages. 
This has to be done, he explained, be- 
cause most current programming lan- 
guages “work with the wrong abstraction 
of the data. They expect files.”’ 

Query languages overcome some of the 
problems, but there are some important 
drawbacks to these languages in their 
present form, he said. They tend to be 
weak in their computational ability and 
in their way they require users to express 
requests in well-structured forms. 

There is a need to conform to syntactic 
and semantic rules “and that is often 
undesirable for the nonprogrammer,” he 
added. 

Embedding the query language within a 
conventional language overcomes some of 


those problems. But based on one experi- 
ment he described, Wasserman said other 
problems may crop up that nullify any 
serious gain from this approach. 

Embedding other data base operations is 
possible, but several language features are 
needed to attain the goal of building 
reliable interactive programs which in- 
volve shared access to a data base. No 
single programming language appears to 
have all these facilities, he said. 

Relational View 


Describing another research project, 
Irving L. Traiger of IBM/San Jose told the 
meeting System R is based on a relational 
view of data. It is designed to relieve most 
of the problems associated with inte- 
grated data base systems, while still pro- 
viding ‘efficient underlying support for 
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other models such as hierarchic and net- 
work,” he said. 

Stressing that System R is “‘strictly a 
prototype project at IBM research”? which 
may never become a product available to 
the general user community, he said it has 
several basic goals. The relational ap- 
proach allows a gradual integration of 
applications into a data base environ- 
ment, he noted. 

Beyond that, Traiger said he hopes 
System R will support returnable access 
paths to the data, enable users to dis- 
tribute the data base administration 
duties and permit the use of multiple 
programming languages and data struc- 
tures. 

If it reaches all those goals, changeover 
to a DBMS should be much simpler than 
it is today, he concluded. 


1971 1972 -1973 1974 1975 


In less than 8 years, Computerworld has attracted more than 70,000 computer people who find our weekly newspaper important 
enough to be worth a regularly increasing annual subscription fee. And more than three-quarters of those subscribers renew 
every year, which is well above the average renewal rate for business publications. 


Choosing to be an all-paid book wasn’t the quick road to a large circulation (that’s why most business publications are given 
away), but we think it was worth it. When you advertise in Computerworld you know you're reaching people who think 
Computerworld is worth getting (and worth reading!) And there are more and more of those people every year, as the 
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Introducing the PDP T1T55. 
From now on this is the 
- FORTRAN machine to beat. 


Digital’s T55 is here. A 
complete, ready-to-run 
system that runs FORTRAN 
far faster than any system 
you ve ever operated. 

Mounting test evidence 
indicates the T55 is one of 
the fastest FORTRAN 
systems in the world. For 
example, the Whetstone 
Instruction Set is a series 
of tests developed by the 
British Government to test 


indication is very strong that 
nothing within ten times the 
cost can touch the T55 for 

FORTRAN execution speed. 


the FORTRAN speed of com- ~ 


puter systems. These tests 
have been applied to a wide 
variety of systems ranging 
from minicomputer systems 
to multimillion dollar num- 
ber crunchers. 

To our knowledge, only 
three computer systems 
have had better results on 
the Whetstone than T55. 
They were the CDC7600, 
DECsystem 1080 and IBM 
360/195. The T55, on the 
other hand, rated faster than 
systems such as the IBM 
370/155 and the CDC 6400. 

While the Whetstone 
has not been applied to all 
computer systems, the 


The reasons for the T55’s 
exceptional performance are 
simple. The fastest system 
components have been 
totally integrated for 
throughput speed. High- 
speed Shottky logic. 300 ns 
execution speed. Bipolar 
memory. 3 million instruc- 
tions per second. 

Plus 400 hardwired 
instructions that enable the 
T55 to collapse whole lines 
of FORTRAN into a few 
machine instructions. A new 
floating point processor 
that works in parallel with 
the CPU and performs 


double-precision divide 
operations in 6.75 ysecs. 
And FORTRAN IV PLUS, an 
optimizing compiler that 
balances the floating point 
and integer instruction loads 
to maximize system 
throughput. 

Put them all together and 
you get the T55. One of the 
fastest FORTRAN systems 
ever. And one good reason 
to talk to Digital if you want 
the industry leader in 
FORTRAN. 

For technical information 
on the T55, call your nearest 
Digital representative. Or 
write Digital Equipment 
Corporation, Maynard, 
MA 01754. (617) 897-5111. 
European headquarters 81 
route de |’ Aire, 1211 
Geneva 26. Tel: 42 79 50. 
Digital Equipment 
of Canada, Ltd: 


50,000 computers saving 
managers millions. 





‘Deadline’ 


McLEAN, Va.—An_ up- 
dated version of the Deadline 
package from Software Sys- 
tems Corp. (SSC), Deadline 
III now has the ability to 
“drive” the scheduling of 
ASP3 and JES3 in an IBM 
OS/VS environment, the ven- 
dor said. 

In one large-scale installa- 
tion, better than 50% of its 
workload has been scheduled 
automatically without op- 
erator intervention, but with 
the combination of Deadline 
Ill and ASP3/JES3, SSC 
claimed. 

The key to the successful 
merger of the systems is the 
ability of Deadline to gen- 
erate the JCL “NET” and 
“MAIN” cards for ASP3/ 
JES3, the spokesman added. 

In its normal operation, 
Deadline schedules and con- 
trols the entire workload and 
resource usage of the data 
center including computer 


Updated 


operations. 

To do this Deadline has to 
resolve all dependencies, in- 
terdependencies, networks, 
“sociable” job mixes and re- 
source contentions, in a pri- 
oritized structure. 

Because JES3 requires the 
same type of information, the 
‘““marriage”’’ of the SSC pack- 
age and the IBM OS compo- 
nents is ‘“‘most comple- 
mentary and supportive,’’ the 
vendor said. 

The advantages of this 
“‘marriage”’ include the co- 
ordination of the JES3 func- 
tion with the workflow of the 
total center and the ability to 
forecast and simulate ASP3/ 
JES3 performance, the 
spokesman said. 

Deadline III is distributed 
under permanent license ar- 
rangements for $24,500, the 
vendor said from 7900 West- 
park Drive, McLean, Va. 
22101. 


LOOKING FOR MINICOMPUTER SOFTWARE? 


LIKE TO SAVE MONEY? 


Reuse existing minicomputer soft- 
ware! Save 10-90% of your ex- 
pected development costs. The 
MINICOMPUTER SOFTWARE 
QUARTERLY lists available, 
proven minicomputer programs 
from many sources. Each compre- 
hensive listing describes in detail: 


* Program functions 

* Hardware/OS requirements 
* Price * Support * Warranty 
* Organization to contact 


Yearly subscription (4 up-dates) 
US/Can. $75.00-Foreign $100.00) 


Software Sources Entered Free. Send For Listing Forms. 


INTERNATIONAL MANAGEMENT SERVICES, INC. 


70 Boston Post Road, Dept. C, Wayland, Ma. 01778 (617) 358-4903 


EQULPRTY is a Partition 


Balancer 


It is also a DUMB* name for a smart program 


e We named it after IBM’s PRTY** program 


which lets you 


set partition priorities. 


EQULPRTY automatically sets priorities to 
equalize partition loads in DOS/VS. 


e EQULPRTY increases the throughput of 
your computer by continuously allocating 
priorities between CPU and I/O bound 


jobs. 


e This means cost savings and improved 


scheduling. 


See for yourself. Let’s arrange a test! 


Call us, or drop us a line. 


LABYRINTH SYSTEMS LTD. 


2 Penn Plaza 


New York, N.Y. 10001(212) 594-7791 


* Who can pronounce it, it only has | 
one vowel. ** This has no vowels. 


COMPUTERWORLD 


In_ 360/370 Installations 
‘Quick-Trol’ Helps Plan Projects 


ATLANTA — A project man- 
agement and resource control 
system for IBM 360/370 installa- 
tions, Quick-Trol from Quality 
Data Products (QDP), Inc. aids 
in the planning of projects by 
providing timely information 
about actual performance and 
projections of future resource re- 
quirements, the vendor said. 
Quick-Trol is a command-ori- 
ented transaction processor de- 
signed to assist in the allocation 
of both human and materials 
resources. Once a project has 
been defined, personnel, equip- 
ment and miscellaneous costs 
may be assigned to individual 
phases and tasks within the proj- 


ect, QDP said. 

The package makes a distinc- 
tion between projects that are in 
planning and those that are in 
progress. Projects that are in 
planning can be modeled so that 
alternative approaches to solving 
problems cai be studied. 


Resource Use Tracked 


Once assignments are made, 
the system tracks use of the 
resources — usually on a weekly 
basis — and reports comparing 
actual to expected usages can be 
produced on demand. 

Since Quick-Trol tracks time 
spent by personnel on the tasks 
and phases of the projects, man- 
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agement can rate employees on 
their ability to perform work 
assignments on schedule and 
within budget. 


Project managers can be rated 
on their ability to perform reli- 
able planning and to bring proj- 
ects in as planned, a spokesman 
added. 


The software operates under 
either DOS or OS, and time-shar- 
ing support is available, the ven- 
dor said. DOS users can acquire 
Quick-Trol for $4,600, and OS 
sites can get it for $6,600. 


QDP can be reached through 
P.O. Box 76065, Atlanta, Ga. 
30328. 


EKW Package Shortens Debugging Time 


GREEN BAY, Wis. — Stopchk 
from Edwin K. Williams & Co. 
(EKW) is designed to shorten 
debugging time in IBM DOS en- 
vironments by allowing a pro- 
gram being tested under Stop- 
chk’s control to continue execu- 
tion even if a program check 
occurs, the vendor said. 

While there are other program 
check interruption monitors on 
the market, this one is said to 
have limits beyond which it will 
not let the test continue. Execu- 
tion is allowed to continue until 
10 program checks are _inter- 
cepted, an erroneous instruction 
is repeated or an unrecoverable 
error is detected. 

Without a test bed such as 
Stopchk, a program would be 
brought to an abnormal end 
(ABEND) whenever the first of 
any of those conditions were 
encountered. With it, many 
more problems can be identified 
in any one test session, the ven- 
dor said. 


Passes Control to User 


If execution cannot be con- 
tinued for any of the situations 
monitored by Stopchk, it will 
pass control to the user’s end of 
job routine to permit proper 
closing of disk or tape files — a 
necessity in the event printouts 
of those files are required to 
determine what went wrong, 
EKW said. 

To assist the programmer in 
the analysis of test results, Stop- 
chk prints out the hexadecimal 
location of the interrupt, the 
relative position of the interrupt 
within the user’s program and 
the reason for the interrupt. 


It also provides a “‘snapshot”’ 
of the erroneous instruction and 
the main storage addresses of the 
operands. 


Data Exceptions 


For data exceptions, the con- 
tents of each operand is dis- 
played to allow the user to in- 
spect the data fields, the vendor 
said. 

Stopchk requires a DOS super- 


visor assembled with PC-YES in 
the FOPT macro. the routine 
used to develop the relative ad- 
dresses shown on output have 
been tested with IBM’s Assem- 
bler, Cobol D and ANS Cobol; 
the results with other compilers 
may be unreliable, EKW said. 

The package is available for 
$200 from 519 Ninth St., P.O. 
Box 549, Green Bay, Wis. 
54305. 


‘Progenitor’ Generates, Maintains 
Application Programs On-Line 


LOS ANGELES - Installations 
are said to be able to build on- 
line application programs quick- 
ly and to maintain them easily 
with Progenitor, a modular 
system from Computer Manage- 
ment Services (CMS). 

Developed for CMS’ own inter- 
nal use, Progenitor produces 
Cobol source code to create the 
interface between any IBM 
360/370 running under CICS 
and any 3270-like terminal, a 
spokesman said. 

Upwards of 50% of the work in 
‘“‘any” individual application 
program can be produced on the 
basis of parameter cards fed into 
Progenitor, he added. 

The three program generator 
modules in the package include 
map and table support, valida- 
tion of on-line files and access 
methods into those files. The 
map and table generator pro- 
duces programs that determine 
how data will be displayed on 
the CRT and control the tempo- 


CIMS=CIMS=CIMS=CIMS=CIMS=CIMS=CIMS=CIMS 
Job Accounting & System Performance Reporting 
CIMS=CIMS=CIMS=C IMS=CIMS=CIMS=CIMS=CIMS 


BMS Computer's ‘CIMS’ Job Accounting and System Perform- 
ance Reporting product supports ALL RELEASES — ALL 
RELEASES of IBM’s 360/370 operating systems. The ‘CIMS’ 
product provides the user a complete turnkey computer charge 
back system which includes internal (computer generated) and 
external (keypunch, tape/disk rental etc.) charges. All billing 
rates and billable items are user controlled. ‘CIMS’ provides 
five levels of control totals and seven levels of record selection. 
‘CIMS’ also provides a comprehensive system performance 


reporting capability. 


Complete the attached coupon and mail to BMS Computer 
Inc., P.O. Box 3086, Walnut Creek, Calif. 94598. We will send 
you a system you can afford. Monthly rental prices start at 


$85.00. 


rary storage of data. 

As much as 90% of programs 
such as these are created by the 
generator without any help from 
a programmer beyond prepara- 
tion of the pertinent parameter 
cards, the vendor said. 

Each of the three generators 
contains embrionic segments of 
code which provide models of 
program logic in a _nonspe- 
cialized form. This allows the 
generator to select the correct 
segments and adjust them to the 
needs of a desired program, the 
company said. 

Running in 512K bytes of 
memory, Progenitor can handle 
10 to 15 terminals with as many 
as 50 application programs. 

The package can be acquired 
for $25,000: a batch-processing 
program module generator and a 
typewriter terminal module gen- 
erator are optionally available at 
extra cost, the spokesman said 
from 5550 Harbor St., Los An- 
geles, Calif. 90040. 
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watt COMMUNICATIONS 


Scheduled to Start in late ‘76 
Canadian Network to Combine Circuit, Packet Switching 


By Ronald A. Frank 
Of the CW Staff 

MONTREAL ~— Details of Canada’s sec- 
ond _ packet-switched communications 
network were described during a recent 
talk given by G.F. Carleton, project man- 
ager for the Infoswitch network with 
Canadian National Railways and Cana- 
dian Pacific Ltd. (CNCP) Telecommunica- 
tions. 

The first Canadian packet-switched net- 
work to be announced was the Trans 
Canada Telephone System’s Datapac net, 
scheduled to begin operations in mid- 
1976 [CW, Nov. 20, 1974]. 

The second is the Infoswitch net, which 
CNCP described as a nationwide hybrid 
circuit/packet-switched net scheduled to 
be available in the latter part of 1976, 
Carleton said. 

The first phase of the Infoswitch net- 
work will include four switching nodes 
here and in Vancouver, Edmonton and 
Toronto. Initially a circuit mode called 
Infoexchange will utilize individually de- 


rived circuits dedicated to the speed of 
the customer, 

Later a dynamic multiplexing technique 
using intelligent multiplexers will select 
the required bandwidth from a 56 kbit/ 
sec trunk at the time of call establish- 
ment, Carleton said. 

Infoswitch will offer two virtual call 
services, Infocall and Infogram, which 
will establish logical connections through 
the network. In the Infocall service, the 
net will carry out the packetizing func- 
tions; in the Infogram service, the data 
terminal will be responsible for the pac- 
ketizing. 

This means all data terminals on the 
Infogram service must be _ intelligent 
enough to implement a virtual call pac- 
ket-mode standard, Carleton said. 

Infocall will be available to both dumb 
and intelligent terminals, but it is in- 
tended primarily for the low-speed inter- 
active user, he noted. 

The network will packetize the user’s 
data and allow an acceptable response 


GE Extends Terminet Family 


With 90- to 340 


WAYNESBORO, Va. — A family of line 
printers with print speeds ranging from 
90- to 340 line/min has been introduced 
by General Electrics’ (GE) Data Com- 
munication Products Department. 

The Terminet 310, 320, 330 and 340 
line printers use the same rotating belt 
technology as the Terminet 300 and 
1200, GE said. The print rate varies with 
the number of printable characters per 
line and the size of the Ascii subset used. 

Throughput rate for the 64-character 
Ascii subset is an average 340 line/min 
when there are 90 or fewer characters, 
according to the company. Minimum 
throughput is 231.8 line/min when print- 
ing characters in all 132 columns. 

This includes one line feed per line, the 
firm added. 

The printers have transmission speed 
capabilities of up to 60 kchar./sec in 
parallel configurations and up to 9,600 
bit/sec in serial operations, it said. 

The line printer series offers both front 
and rear paper loading capabilities, GE 
said. 


Employ Mobius Design 


The terminals employ a Mobius loop 
ribbon cartridge design. The cartridge is 
said to allow quick replacement; the 
Mobius loop ribbon feature extends use- 
ful ribbon life to 50 million characters, 
according to the company. 

A test button located on the control 


Line /Min Units 


panel provides for a checkout of printer 
action. A staggered or ripple test pattern 
will print continuously as long as TEST is 
activated, it said. 

Fourteen LEDs are located on the out- 


(Continued on Page 27) 


time. The subscriber will essentially be 
unaware of the packetizing operation, 
although he will be billed on throughput 
rather than connect time, Carleton said. 


Concentration Option 


The Infocall service will include a com- 
puter concentration option designed to 
allow host CPUs with a large number of 
low-speed ports to communicate to a host 
CPU via medium-speed lines on which 
multiple simultaneous Infocalls have been 
established. 

Using this capability, a user will require 
only one group of CPU ports to service 
the entire country, Carleton said. Normal- 
ly a port group would be required for 
every city, and the low-speed data would 
be multiplexed with the link operating 
under Higher Level Data Link Control 
(HDLC), he explained. 

Infocall will also provide point-to-point 
synchronous transmission on the basis 
that the framing data utilized in the 
standard protocols will be switched 
through the network and utilized by the 
user on an end-to-end basis. 

Under the Infogram service the user will 
transmit and receive standard packets to 
and from the network. But the intellignet 
terminals will be able to establish multi- 
ple simultaneous virtual calls in the net- 
work. 

Typically these terminals will be proces- 
sors or intelligent controllers for a cluster 
of interactive inquiry/response terminals, 
Carleton said. A flow-control procedure 
will administer the flow of packets, and 
the address portion of the packet will be 


used by the net to associate the packet 
with the appropriate virtual call. 

The synchronous frame in which the 
packets are carried will not be trans- 
mitted on an end-to-end basis, but it will 
be stripped off at the originating node 
and the packet will be transmitted on the 
network as a block of data. 

This will allow protocol conversion such 
as data that is received under a subset of 
HDLC and delivered under a subset of 
binary synchronous communication pro- 
tocol, Carleton said. 

It will also allow the intermingling of 
asynchronous Infocall data and synchro- 
nous Infogram data over the same net- 
work host interface. trunk, he added. 

This in turn means a host CPU could 
simultaneously establish multiple calls 
over one link at 9,600 bit/sec and com- 
municate both to asynchronous low- 
speed Infocall terminals and to Infogram 
packet-mode terminals, he said. 

The Infoswitch network will enable ex- 
isting terminals of all classes to utilize the 
net; single termination will operate in 
either circuit or packet mode. Infoswitch 
will interconnect its services with other 
national networks regardless of whether 
they are circuit- or packet-switched, Carl- 
eton said. 

Traditional protocols will be maintained 
and a strict differentiation will be made 
between the call establishment require- 
ments and the data transmission mode of 
operation, he noted. This will be done 
with ‘“‘minimum penetration”? into the 
customer’s data terminal equipment, he 
said. 


Legal Net Gets Good Reaction 


By John P. Hebert 
Of the CW Staff 

ST. PAUL, Minn. — A terminal network designed to help 
attorneys and researchers simplify the task of legal informa- 
tion retrieval is nearing the end of its six-month trial here. 

West Publishing Company began Westlaw, a computer-as- 
sisted legal research system, last October, according to 
Arnold Ginnow, West’s editor-in-chief. 

Westlaw consists of a data base of legal case summaries 
prepared by the publishing company’s lawyers and stored in 
an IBM 370/145 CPU here. 

Lawyers use CRT terminals-in their offices to call up 
summaries and opinions on any state court cases dating 
from 1967 and summaries of all federal court cases since 
1961, Ginnow said. 

The majority of users are large law firms or university 
libraries which have enough members to cost-justify using 
the system, he said, although other users presently include 
the Minnesota State Supreme Court, the U.S. Court House 
in Washington, D.C., and the Federal Trade Commission. 

Researchers at the user sites type their inquiries into IBM 
3275 CRT terminals and case summaries are displayed on 
the screen. Users can obtain a hard-copy report of the case 
summaries by pushing a key on the terminal and activating 


an IBM 3284 printer that is part of the system, Tom 
McLeod, Westlaw system coordinator, explained. 

Westlaw offers a choice of two types of communications 
services depending on users’ needs and desires, according to 
Fred Ihfe, manager of computer composition at West 
Publishing. 

One of these is standard dial-up telephone service at 1,200 
bit/sec through Bell 208A or 208B modems and an Ander- 
son Jacobson acoustic coupler, Ihfe said. 

The second type of service available to retrieve the 
information is AT&T’s Digital Dataphone Service at either 
2,400- or 4,800 bit/sec, he added. Bell modems are also 
used with the private lines, he added. 

The information stream runs through an IBM 3705 con- 
troller before entering the ‘“‘several data bases’ of sum- 
maries housed at West’s headquarters, [hfe said. 

The only problem encountered with the system so far is 
noisy telephone lines or modems, he said. However, sub- 
scribers have rendered ‘‘very positive reactions’ to the 
system, Ginnow and McLeod agreed. 

“It’s a novel system that will be a big help to lawyers. 
Their time is crucial and Westlaw was designed to save 
time,’’ McLeod explained. 

(Continued on Page 27) 


| Quality at low cost, the AJ 841 


A lot of terminal users don’t tne the high 
speed and sophisticated versatility offered by 
many of today’s computer terminals. And they 
don’t need the higher prices either. 

If your requirements are for a hard 
working, heavy duty terminal, and you don’t 
need more than a 15 cps throughput, we 
have the answer. It’s the AJ 841. You'll find it 
an ideal replacement for the IBM2741. Our 
new lower price makes it even more attractive. 
Fill in the coupon and let us send you all 


the details. 


Marketing Department, Anderson Jacobson, Inc 
1065 Morse Avenue, Sunnyvale, California 94086 


Please send me more information on the AJ 841. 


NAME 





COMPANY 
ADDRESS 
CITY. 
TELEPHONE 


AEF 


1065 Morse Avenue - $ 





ete ee 





ANDERSON 
JACOBSON 


Sunnwale. CA 94086 - (408) 734-4030 


1975 Brand Preference Studies 
List Hazeltine in First Place with 
End-Users and OEM's.” 


AND IT’S NO WONDER. HAZELTINE OFFERS THE FULL RANGE OF VIDEO DISPLAY TERMINALS 
FROM SIMPLE TTY REPLACEMENT TO ENHANCED EDITING AND POLLING CAPABILITIES. 


For Rent or Purchase 


Hazeltine 1000 
The low, low-priced TT Y-compatible terminal 
offering a 960-character display, plus choice of 
two baud rates from 110 to 9600, as well as 
parity generation and checking. $49/month 


Hazeltine 2000 
Features a fully-buffered 1998-character 
display, plus dual video intensity; powerful 
editing capabilities; direct cursor 
addressability; choice of five standard baud 
rates; interfaces for Hazeltine printers, dual 
tape cassette, and remote monitors; and much, 
much more. $98/month 


Hazeltine 1200 

Offering all the basics and options of the 
Hazeltine 1000, this model features twice the 
screen capacity—twenty-four 80-character 
lines—plus an optional interface for Hazeltine 
thermal or impact printers. $65/month 


Hazeltine 3000 
A “custom” terminal at an “off-the-shelf” price! 
Combining the major features of the Hazeltine 
2000, it offers a microprocessor-based polling 
interface compatible with network 
communication disciplines of most computer 
manufacturers. $125/month 


For OEM Purchase 


Modular One 


The newest addition to the family. A microprocessor-based 
modular design permits the user to add or delete functions 
through the use of plug-in modules. It’s several terminals all in 
one, and since most features can be implemented in the field as 
well as the factory, it’s the ideal terminal for the OEM customer. 


End-user or OEM, 12-month rental with maintenance included, or outright purchase . . . whatever 
your system requirements may be, Hazeltine makes it easy to select the right terminal at the right price. 
And, of course, all Hazeltine products are backed by worldwide sales, service and technical support 
from the Company with over a half century of leadership in Information Electronics. 


Call your nearest Hazeltine office for a demonstration now. 


%~ 1975 End-User Brand Preference Study by Modern Data. 
1975 OEM Brand Preference Study by Datamation. 


Hazelti ne Corporation Computer Peripheral Equipment, Greenlawn, N.Y. 11740 (516) 549-8800 Telex 96-1435 


East: N.Y. (212) 586-1970 [] Conn. (203) 875-6429 [] Boston (617) 261-5867 [] Phila. (215) 676-4348 [(] Wash., D.C. (703) 979-5500 [] Rochester (716) 254-2479. 
Midwest: Chicago (312) 986-1414 (] Columbus (614) 864-4714 (] Detroit (313) 559-8223. South: Dallas (214) 233-7776 [J Atlanta (404) 393-1440 [] Houston (713) 783-1760 
Orlando (305) 628-0132. West: San Mateo (S.F.) (415) 574-4800 [] L.A. (213) 553-1811 [] Denver (303) 770-6330 (] Seattle (206) 242-0505 


Canada: MISCOE Data Communications Equipment Services, Ltd. 
Mexico: BPM de Mexico [] Mexico City (905) 557-0011. England: Hazeltine Ltd. 01-948-3111 Telex (851)-928572. 
Germany: Hazeltine GmbH 0611-590748 Telex (841)-416924. France: Hazeltine SARL 9246279 Telex (842) 64601 














FOR WORLDWIDE SALES INFORMATION CALL: (516) 549-8800 


Toronto (416) 678-7354 (_] Montreal (514) 631-4381 [] Vancouver, B.C. (604) 731-0714. 
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SUNNYVALE, Calif. — Applied Com- 
puter Systems (ACS) has introduced a 
method which it said adds intelligence to 
existing dumb terminals. 

The Basic Intelligence Unit (BIU) is 
located near the terminals which are to be 
provided with intelligence and connects 
to the units through RS-232 interfaces. 
One or a number of terminals can be 
serviced simultaneously, the company 
said. 

The unit is a microprocessor-based 
system with a basic 8K random-access 
memory (RAM) which can be field-ex- 
panded to 64K, ACS said. Up to six 
IBM-compatible diskette drives may be 
used to provide over 3M words of storage 
at the terminal. 

The BIU has programmable transmis- 


j 


XS) COMPUTERWORLD 
ACS Method Smartens Terminals 


sion rates from 110- to 9,600 bit/sec for 
synchronous or asynchronous operation, 
the company said. 


Program aids are supplied with the BIU 
for reprogramming ACS’ software pack- 
ages include standard monitor, editor, 
debugger and assembler program aids, the 
company said. 


Optional software packages available in- 
clude a disk operating system, communi- 
cations manager and Basic and business- 
oriented languages, it added. 


A typical BIU configuration has 8K 
memory, two diskette drives and four I/O 
ports and comes with the standard ACS 
program aids. It costs $8,500 from ACS 
at 248 Sobrante Way, Sunnyvale, Calif. 
94086. 


Westlaw Test Nearing End 


(Continued from Page 25) 

“More than 40,000 court decisions are 
reported each year, and the computer 
helps researchers find relevant material in 
that mass of information,” Ginnow said. 


A lawyer first types out on the terminal 
keyboard words or phrases he wants to 
appear in documents retrieved for dis- 
play. The CPU locates and displays any 
document containing one or more of the 
words in that query. 


As he proceeds, the researcher adds or 
deletes words to modify his search. After 
searching the file, he can review any or all 
of the retrieved documents, Ginnow ex- 
plained. 


Westlaw helped one researcher spot a 
decision he might have missed with con- 
ventional research techniques. The prob- 
lem involved the right of an indigent to 
appointed counsel, and the lawyer en- 
tered the terms “indigent,’ ‘‘poor,” 


Make 
COBOL 
Perform 


“‘pauper” and “without funds,” a spokes- 
man said. 

Those terms failed to retrieve a relevant 
case because in the relevant decision the 
judge used only the term “‘impecunious”’. 
The searcher discovered the case when a 
computer search was made of all cases 
classified under the general heading of 
**paupers’’, he said. 

The system is unique, Ginnow said, 
because it features brief descriptive para- 
graphs, known as headnotes, for reported 
cases instead of entire opinions. 

“The headnotes are concise statements 
and help the researcher review many 
documents quickly,’ Ginnow said. ‘“‘Once 
he’s found the relevant cases, a lawyer’s 
search is limited only by his ability to 
frame questions for the computer,” he 
added. 

The cost of using Westlaw is $1 ,200/mo 
plus $2.50 for each query made to the 
system, McLeod said. 


Scrambler Handles DBMS Data 


DALLAS — Datotek, Inc. has added 
a data scrambler which is said to pro- 
tect data being transmitted by large 
dispersed data base management sys- 
tems (DBMS) as well as data in CPUs 
accessed by remote terminals. 

The DS-138 communications security 
system scrambles synchronous data at 
rates up to 9,600 bit/sec. A method of 
code generation utilizing multistep re- 
gisters along with complex non-linear 
combining is employed to product sta- 
tistically flat key stream, according to 
the company. 

Featured in the data scrambler is the 
company’s Mark II proprietary code 
generator, which is said to assure a 
high level of operational security. 

“Expressed statistically, the code’s 
cycle length would not be repeated 
until 10°°> data bits had been trans- 
mitted; the number of code settings 
available is 10°?” a company spokes- 
man said. 

The DS-138 secures all bit-synchro- 


nous protocols, Datotek said. It is 
compatible with any EIA RS-232C 
terminal or modem via customer-pro- 
grammable options. 

No reprogramming of user software 
is required; operation does not add to 
central processor overhead and error 
rates are not adversely affected, the 
vendor claimed. 


Self-Test Capability 


The scrambler incorporates its own 
self-test capability, employs Cmos 
logic circuits for low power drain and 
automatically cuts off data if a failure 
is detected, the company said. 

Both visual and audible failure warn- 
ings are provided, it added. 

Two versions of the data scrambler 
are available for sale or lease. The 
DS-138, designed for half-duplex en- 
vironments, is priced at $4,900; the 
model for full-duplex operations costs 
$6,400, Datotek said from 13740 Mid- 
way Road, Dallas, Texas 75240. 


GE Extends Terminet Printer Line 


(Continued from Page 25) 
side of four different printed circuit 
boards, which are said to facilitate trou- 
bleshooting in the electronics of the 
printer. 

Standard interfaces include serial, paral- 
lel, buffered and unbuffered; special in- 
terfaces are also available, the company 
noted. 

Up to six-part forms — an original plus 
five copies — may be used. Horizontal 
spacing is 10 char./in. with six line/in. 
vertically. 

The adjustable tractors can handle 
forms from 3- to 15-in. wide. Vertical 


format unit is standard equipment, GE 
said. 

Commonality of parts (67%) in the Ter- 
minet belt printer family makes the series 
customer-modifiable so throughput can 
be increased, it said. 

The Terminet 310, 320 or 330 can be 
upgraded to a 340 printer, the company 
added. Prices for the printers range from 
$3,900 for the Terminet 310 to $5,130 
for the 340. 

Deliveries on the Terminet 340 have 
begun; the 310, 320 and 330 will be 
available in the third quarter from GE’s 
Data Communications Product Depart- 
ment, Waynesboro, Va. 22980. 


Improve EFFICIE NCY 


Automatically-with Optimizer I 


Even the best written application 
programs may take more time than 
you'd like. A// your COBOL programs 
are taking more time than they need 
— if you’re not using OPTIMIZER II. 


Faster Program Execution — The 
Capex OPTIMIZER II program product 
automatically transforms the compiled 
object code into a highly efficient 
form, typically providing object 
programs with 30% _ fewer in- 
structions. The result is substantially 
smaller, faster programs without 
source program, compiler, or system 
changes. And OPTIMIZER II can be 
put to work immediately, without 
programmer involvement. 


CORPORATION 


Sharper Performance — COBOL 
programs optimized by OPTIMIZER II 
consume less main storage and main 
processor time. Results are available 
sooner, at less cost. Response time is 
improved. Data base, telecom- 
munications, and other critical ap- 
plications gain additional capacity, 
without changing hardware. Costly 
system resources otherwise consumed 
by COBOL programs are freed for 
other use, automatically increasing 
your system’s capacity to do work. 


Proven Success — Currently in use at 
hundreds of sites throughout the 
world, OPTIMIZER II works with any 
IBM OS or OS/VS ANS COBOL com- 
piler. And an independent survey of 


2613 North Third Street @ Phoenix, Arizona 85004 @ (602) 264-7241 e TWX 910-951-1594 


user satisfaction has just placed OP- 
TIMIZER Il on the Datapro Honor 
Roll, again. OPTIMIZER II is one of the 
most effective, reliable software 
products available. Can you afford to 
be without it? Call or write our 
Product Info. Dept. today. 


(OPTIMIZER Il can be used with the Capex PLAN IV and 
COTUNE II packages for overall efficient operation.) 


MEMBER, 1975 DATAPRO SOFT- 
WARE HONOR ROLL* 


*Datapro Research Corporation’s 1975 in- 


dependent survey ot 26,000 Computer sys 
tem users rated this software product in 
the top 25 out of 1,400 packages rated 


( Please send me more Optimizer II into 
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systems at $6...$4... 
$2 see and $ ] per Program a ‘ Using off-the-shelf Modular Application Systems (MAS) 
a building bricks, the cost reduces to $2 per program 
Statement from : statement, for a system to your exact specification. 
1 ’ In some respects, the quality exceeds that of custom 
built systems: economy of scale permitting unusual 


Martin Marietta Data systems refinement. MAS, being built to flex, adapts to changing company needs. 


So, over the years, the MAS approach can offer a better fit than a custom 
built system, while avoiding code redundancy. 


In-house programming costs $6 to $10 per line including 
testing. We build custom systems at $6 per line: price, 
performance and delivery guaranteed. You don’t save 
much money but you may save time and avoid schedule 
bottlenecks. You do get flexibility, access to specialist 
skills and assured results. 


If only standard MAS modules are used, the resultant 
system will cost $1 per line. You get all the benefits of MAS: 
performance proven in over 500 implementations, provision 
for total integration and honed down operating costs. 


Cost saving isn’t everything, as indicated on the next page. 
Our clients look for responsiveness as well as economy. They value our 
people, their professionalism and modest, careful approach. And they 
appreciate our company experience in project management and 
business systems. 


Working at your site and in our offices, we deliver 
programs at $4 per line. We design robust systems: easy 
to use, test and modify. We pay attention to detail in 

y coding, documenting and testing. We provide a 
‘maintenance warranty. 


These are averages. Complexity and size of job may increase or decrease the figures 
shown. We’d like to send you our Systems Overview Handbook, which details costs, rates 
and methods of working, including supporting data on typical in-house costs. 





We build systems: 

We Build Systems «27 3": Feil Sota 
and off-the-shelf 

Modular Application Systems. We provide as much, or as little, resource Order Control 

as our Customer requests. At one extreme, we can offer a programmer, 

systems designer or software specialist by the day; at the other extreme, Business Planning 

we can take fixed price, performance and delivery responsibility 


for total systems development. Together with our U.K. subsid- For detail, Cost Control 
iary, the Hoskyns Group, we can tackle projects anywhere send for our MAS raceme | aam 


in the world. We also run systems through Remote Job Overview Handbook a 
Entry terminals and our nationwide network into our #168 ee a 
computer centers. omer 


We’re not preoccupied with cost reduction seasceamnis haa te 


Economy in the systems development process. We know 
that quality is more important as reflected 

in user satisfaction, operating convenience and economy, freedom from 
program errors and long term adaptability. As well, specialist skills, 
assured results and schedule flexibility may mean as much to the client 
manager. But a proper mix of $6, $4, $2 and $1 code can meet objectives 
without constraining system definition, while cutting expected cost by, 


say, half. And the perspective that permits this control and cost saving 
helps improve schedule and quality performance. 


We seek the best people in the industry | 
and encourage a disciplined, coherent tools. These packages have been commercial successes in their own right 
method of working Our with 100 in use worldwide. 


Professionalism. °°°";°"7":" We've com- 
metnodoioe SOM. Project Mana t 
for example, is used by some of the U.S.’s biggest corporations. And over . gemen aber 
1500 client staff —as well as our own people— attended MMDS/Hoskyns ments in Systems Development 
courses in 1975 (on Systems Analysis, Program Design, System Manage- rience Project Management and Technical 
ment and Business Applications). Consultancy. A major part of our work has involved direct management 
responsibility for implementation. For example, we carried complete 
For more on SDM, management and technical responsibility for the provision of systems 
send for the and application software for one of the largest real-time systems in 
Systems Overview Handbook. Europe. The network of 800 terminals, with peak traffic of 50,000 
messages per hour, is driven by twin Burroughs 6700's. 


SYSTEMS DEVELOPMENT METHODOLOGY 
IMPLEMENTATION TASKS: SKELETON SCHEDULE 


* . 
Business Our people are just as likely to be 
[“nerwrvnae Js Je]=]-J*]e]>]e] engineers, accountants, or marketing 


CSD AND PROGRAMMING PHASES 
CSD Pian Completed 
CSD Progress Reviews 
CSD No. 1 Completed and Approved 
CSD No. 2 Completed and Approved 
Programming Pian Completed 
Programming Progress Reviews 
PROCEDURES AND INTERNAL TRAINING 
Complete Clerical System Outline 


This attention to business systems expertise and business-like 
performance is reflected in our unique range of off-the-shelf Modular 
Application Systems. Built in 1967 with Version 2 released in 1973, over 
500 of these tailorable business systems have now been installed. The 
client gets a system to his exact specification, proven performance, and 
major cost reduction. We get a trouble free life and high margin. The 
only reason they sell so well is that they fit the planning and control 
needs of businesses: and the reason they fit so well is that they were 


designed and built by people who specialize in business and business 
systems. 

For More Information: We'll gladly send our Overview 
Handbooks. Please contact Dick Nemerson at MMDS Headquarters, 
(301) 823-1600, 300 East Joppa Road, Baltimore, Maryland 21204. Please 
let him know your particular interest. We'll respond by return mail. We 


Design and Write interim Procedures 
Design and Write Clerical Procedures 


Design and Write Deta Entry Procedures 
Design and Write Data Control Procedures 
Data Control Training 
Dats Entry Training 
Design and Write Operating Procedures 
Operator Training 
CUSTOMER EDUCATION AND TRAINING 
FILE CREATION AND CONVERSION 
File Data Investigation 
File Creation Plan 
File Creation Procedures 
Skeleton File Creation 
Compietion of File Creation 
File Validation 
FACILITIES 
Pian Facilities 
Order New Equipment 
install New Equipment 
TEST VERIFICATION AND ACCEPTANCE 
Pian Acceptance Test Procedures 


MANAGE AND CONTROL S experts as computer professionals. It helps“in 
saheneanin Het Genet ystems running our own business; and it helps in dealing 
Taam Overton and Meio © with clients, that we understand the 
Scheid Bu von Expertise realities of business life, as well as the 
Personnel Performance Reviews technicalities of systems development. 


look forward to hearing from you. 
0 Custom Built Systems and Programming (© Computer Systems Using MAS Modules 


Acceptance Test Procedures 
Prepare initial Test Data 
ee 0 SDM/Master Series Software 0 Computer Power Through An RJE Terminal 
Internal Acceptance Test 

Program Testing Completed 

Job Control Procedures Completed 
Customer Validation of Test Results 
Customer Acceptance Test 

System Cut Over 

Customer Acceptance and Handover 
Post-instailation Documentation 


A eee. NE Ee 
COMPANY. 


VOLUME 3, SECTION 5.0, PAGE 3 ADDRESS 
CITY 


In ten years of building systems, our PHONE 
objectives have remained unchanged: to 


J provide what our-client wants; to work ee ed * 2 a 
carefully and reliably; to work economically. Mia rti nN Via rl etta 
Ultimately our success depends on sound 
product engineering. Investment since 1966 
in software technology has resulted in our et a ES ems W, 
“Master Series” (modular programming test . e 
harnesses, table processors, data management languages) of software Buildg Run 


Systems 
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ROCKVILLE, Md.— The Data Com- 
munications Division of Penril Corp. has 
introduced a series of short-haul modems 
designed for limited-distance transmission 
of data. 

The PSH series includes both synchro- 
nous and asynchronous models which op- 
erate at speeds up to 9,600 bit/sec and 
high-speed models which operate at 19.2- 
to 230.4 kbit/sec, the company said. 

Features include digital and analog loop- 
back circuits, self-test diagnostics with 
LED status indicators on the front panel 
and a line equalization capability without 
need of external test equipment. 

Test equipment is not required to install 
the modems, Penril said. 


Six Models 


Six models are available in the series — 
one asynchronous and five synchronous 
modems — all operating in half or full 
duplex. 


“Then it’s agreed. We put the good-looking terminal up front in the 
customer area,and the Teletype model 33s back where the work gets done.’ 


KG) COMPUTERWORLD 
Penril PSH Modems Transmit Data Limited Distances 


These include the Model PSH 96A, 
which operates asynchronously at data 
rates from up to 9,600 bit/sec, and three 
single-speed modems with speeds of 
2,400-, 4,800- and 9,600 bit/sec. 

Also offered are two modems with 
switch-selectable speeds of 2,400- and 
4,800 bit/sec and 2,400-, 4,800- and 
9,600 bit/sec. 

Depending on modem speed and net- 
work wire gauge, the modems are capable 
of transmitting digital data up to 35 
miles, Penril said. 

Single unit prices of the low-speed 
modems range from $150 for the asyn- 
chronous PSH 96A to $760 for the PSH 
24/48/96 switch-selectable synchronous 
model, a company spokesman said. 


Faster Units 


Faster units that operate at 19.2-, 40.8-, 
48-, 50- and 230.4 kbit/sec complete the 
product line and cost from $800 to 


$1,800, he said. 

The PSH 230.4 is said to offer rapid 
data transfer with reliable error rate per- 
formance. It is suited for applications 
where large amounts of data must be 
transferred in a small amount of time to 
reduce computer usage time, the vendor 
said. 

The PSH 230.4 is a synchronous modem 
designed for full-duplex operation over 
four-wire shielded, twisted pairs or dual 
video coaxial cables. The unit is supplied 
as standard with Bell-type 301/303 high- 
speed current interface, Penril added. 


Operating Distance 


Operating distance is up to five miles 
over coaxial cable or up to 2-3/4 miles 
over shielded, twisted pairs. 

The modem employs coherent, differen- 
tially encoded biphase modulation. 

Features include loopback circuits for 
both the digital (interface) and analog 
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(line) circuits, 63-bit test pattern gen- 
erator for error testing of the modem and 
line, front panel meter for monitoring 
signal quality, line equalization and sin- 
gle-card construction, the company said. 

Installation and system testing does not 
require any external test equipment and 
can be performed by nontechnical per- 
sonnel, it said. 

The PSH 230.4 is priced at $1,800, 
according to a company spokesman at 
5520 Randolph Road, Rockville, Md. 
20852. 


T/S, Business Users 
Get Keyboard Printer 


SUNNYVALE, Calif. — Anderson 
Jacobson, Inc. (AJ) has introduced a key- 
board printer terminal aimed at time-shar- 
ing and business DP applications. 

The AJ 832 utilizes a daisy-wheel print 
mechanism and is said to provide capabili- 
ties and features not found in other key- 
board printer terminals. 

Some of the AJ 832’s standard features 
are, 30 char./sec throughput on “average 
English text,” a 256-character buffer 
memory, automatic print intensity adjust- 
ment, an expanded programmable nu- 
meric pad, switch selectable data rates, 
and plotting. 

The standard model sends and receives 
using Ascii code. 

Optionally, the terminal can be supplied 
with a 45 char./sec data rate, IBM EBCD 
and Correspondence codes and a selection 
of pin-feed platens or a forms tractor for 
forms handling, the company said. Ar 
Ultraplot mode feature provides high 
resolution X-Y plotting at approximately 
twice the speed of the standard plot 
mode, AJ said. 

The AJ 832 costs $3,600 or $165/mo 
on a one-year lease from the firm at 1065 
Morse Ave., Sunnyvale, Calif. 94086. 


MDS Offering RJE System 


As Special Purchase Option 


PARSIPPANY, N.J.— Mohawk Data 
Sciences Corp. (MDS) has offered a com- 
munication terminal system as a special 
purchase option. 

The MDS 2405-1 Remote Job Entry 
(RJE) system consists of a programmable 
processor with 16K memory and a com- 
munications controller capable of trans- 
mission speeds from 600 bit/sec to 56 
kbit/sec, the company said. 

A 400 card/min reader and a 300 line/ 
min printer and software are also in- 
cluded in the system, it added. 

The software offered with the configur- 
ation includes four communication emu- 
lators: IBM 2780, 3780, 360/20 Hasp and 
Honeywell Gerts, MDS said. 

Magnetic tape drives as well as other 
peripherals are available for the 2405-1 
system at additional cost. 

The working configuration, with soft- 
ware, can be purchased for $15,000; MDS 
will service and maintain the basic system 
at a cost of $300/mo, it said from 1599 
Littleton Road, Parsippany, N.J. 07054. 


Paradyne Cuts LSI Prices 


LARGO, Fla.— Paradyne Corp. has 
lowered the purchase price of the LSI- 


The Teletype® model 33 is the standard of the industry 
because it delivers outstanding economy, reliability and 
versatility in a wide range of applications. From message 
communications to computer input/output. On switched 
network as well as private-line systems. 

For more information about the model 33, write or call: 
Teletype Corporation, Dept.32 W, 5555 Touhy pew 
Ave., Skokie, Ill. 60076. Phone 312/982-2000. ® 


9600 modem by 10% and has offered 
modems in the LSI series at lower month- 
ly leases. 

The _ switch-selectabie LSI-9600 now 
costs $4,500, with a lease price of 
$135/mo, according to a company 
spokesman. 

The LSI-4800 and the LSI-7200 mo- 
dems lease for $90/mo and $130/mo, 
respectively, from the firm at 8550 Ul- 
merton Road, Largo, Fla. 33540. 


Teletype is a trademark and service mark registered in the United States Patent and Trademark Office. 
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Bits & Pieces 


Wright Line Portable Unit 
Punches 80-Column Cards 


WORCESTER, Mass. — A portable data 
recorder capable of punching up to 11 
columns of numeric coding into a variety 
of standard tabulating cards (51-column, 
80-column, two-card sets) has been intro- 
duced by Wright Line, Inc. 

The recorder, which is said to be en- 
vironmentally protected against oils, dust 
and continuous vibration, provides ‘‘pre- 
cise” registration of the card and is 
equipped with interlocks to assure punch- 
ing is done completely, Wright Line said. 

Numeric information is coded using 11 
slides which are positioned to display the 
number desired for each of the columns. 
Punching is then done with a single 
stroke, the company explained. 

The portable data recorder can be indi- 
vidually configured to a user’s needs, 
Wright Line said. It costs from $300 to 
$450 depending on options from the firm 
at 160 Gold Star Blvd., Worcester, Mass. 
01606. 


Units Make Copies on Plain Paper 


LAKE SUCCESS, N.Y.— Two micro- 
film enlarger printers from Canon, the 
NP-Matic Printer 450 and Printer 200, are 
said to be capable of making positive 
copies from negative originals. 

A selection switch allows users to 
choose paper size, either 8-1/2 in. by 11 
in. or 11 in. by 17 in. Number of copies 
desired can be preset, up to 99, producing 
each copy every 8 sec, Canon said. 

The 150mm by 200mm finder screen 
lets the user position copy and examine 
its size and legibility, Canon said. Paper is 
fed from cassettes with 400-sheet capa- 
cities. 

The Printer 200 costs $9,950 and the 
Printer 450 slightly less from the firm’s 
Micrographics Division, 10 Nevada Drive, 
Lake Success, N.Y. 11040. 


Allen Has Microfilm Processor 


MILFORD, Conn. — The F-10S micro- 
film processor from the Allen Products 
Co. is a compact unit designed for archi- 
val quality film processing which can 
process both microfiche and traditional 
source document film, the vendor said. 


The F-10S can process 16mm and 
35mm source document film and 16mm 
through 105mm computer output micro- 
film, according to the company. 


The machine features daylight operation 
and loading, Allen said. 

The F-10S costs $8,900 from Allen at 
180 Wampus Lane, Milford, Conn. 
06460. ‘ 


Get your terminals from us. 
e 4 


DECwriter Il ($59.50 

per month) 

Most popular impact 

pririter. 

¢ 132 columns, fully 
adjustable 

e Full ASCII upper/ 
lower case 

e True 30 cps 
throughput 
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After Eliminating Keypunches 


OCR Saves Insurance Firm $16,800/Mo 


NEW ORLEANS - An insurance firm 
here estimated it is saving $16,800/mo by 
using an optical character recognition 
(OCR) scanner system rather than key- 
punches to capture data from Medicare 
claims. 

“Our scanner has proven to be very 
efficient over the past three and a half 
years,” according to Salvadore J. Tillis, 
manager of medical systems and training 
for the Pan American Life Insurance Co. 
(Palic). 

“In order to capture data from 5,00 
claims a day, a total of 42 keypunch/ 
verifier operators would be needed. This 


would result in a cost of about 
$30,000/mo or about 33 cents per 
claim,” he said at a recent OCR Users 
Association conference. 

“With our scanner we have reduced 
keypunch/verifiers to four or a cost of 
$3,200/mo. The cost of running the scan- 
ner (including operators and overhead) is 
about $10,000/mo,” he said. 

Palic is the Part B Medicare carrier for 
the state of Louisiana. Each year it re- 
ceives about one million claims and pays 
benefits of about $33 million. 

Palic’s cost per claim is about $2.83, of 
which about 60 cents is spent for DP 


CPI ‘Hybrid’ Hardware Monitor 
Links to Software Module in CPU 


By Patrick Ward 
Of the Cw Staff 

WATERLOO, Ont.— The DSP-1 from 
Computer Performance Instrumentation, 
Inc. (CPI) is a “hybrid” hardware moni- 
tor that is said to provide most of the 
benefits of a software monitor without 
the resultant overhead. 

The DSP-1 system combines a 22K.soft- 
ware module that runs in the host CPU 
with a hardware monitor system includ- 
ing two processors and up to 384 sensors, 
the company said. 

When a user measures an application 
program for the percentage of activity in 
subroutines, I/O routines and so on, the 
software module locates the program and 
sends the address boundaries of the pro- 
gram to the hardware monitor, CPI said. 


The hardware monitor can then do a 
24-bit comparison on every address it 
samples to see whether the address falls 
within the range of the application pro- 
gram. The data comes in over a communi- 
cations link between the host CPU and 
the monitor. 

From that point on, the data is being 
captured and stored within the DSP-1’s 
memory without overhead on the main- 
frame, according to CPI. 


After monitoring is completed, the user 
has the option of transmitting the cap- 
tured data back to the host CPU for 
processing by the module. The host can 
then output the performance measure- 
ment data on its high-speed printer, the 
vendor said. 

Data can also bé archived on any data 
set or transmitted to a CRT, CPI added. 


When the DSP-1 user wants to monitor 
a different application program, the 
monitor, under program control, can se- 
lect probes from which it wants to receive 
data. The system can sample at the rate 


per month), 733 KSR and new 745 


portable. Solid-state, super reliable, 


silent thermal printing terminals. 


Texas Instruments Model 735 ($85 


of 2.85 million sample/sec, if needed, a 
spokesman said. 

The DSP-1 has a main processor, the 
DSP-1, and a subprocessor, the Continu- 
ous System Monitor (CSM) that handles 
system profiles. Each has independent 
memory, so the CSM can continue data 
collection for a system profile even as the 
DSP-1 does mapping, CPI said. 


CPI said it installs 100% of the DSP-1 
system, including benchmarking, on-site 
training and all software in source form. 


The DSP-1 can currently operate with 
IBM 360/370 CPUs and with Honeywell 
6000 CPUs, CPI said. 

The system costs $25,000 from the firm 
at 572-7 Weber St., N. Waterloo, Ont., 
Canada N2L 5C6. 


services (both the capture and processing 
of data). 

In order to have a Medicare Claim proc- 
essed, a beneficiary or physician/supplier 
has to submit a form with all of the 
details for processing the claim, such as 
beneficiary identification, physician/ 
supplier identification, pertinent data on 
the services rendered and signature re- 
quire ments. 


Since this data is used to process the 
claim, to supply information to various 
application systems and also to fulfill the 
many requirements the Social Security 
Administration (SSA) it all has to be 
captured, Tillis emphasized. 


In addition to the problem of capturing 
data, a carrier is faced with the major 
problem of fluctuating claims receipts. 
“At Palic, our receipts fluctuate from 
about 3,500 claim/day to over 5,000. 
These fluctuations are usually not pre- 
dictable and occur at various times during 
the calendar year,” Tillis said. 

To complicate the matter even further, 
SSA and Palic insist on timely processing 
of claims. Therefore, data capture has to 
be accomplished rapidly, no matter what 
the volume of receipts. 


Search for Best Method 


These problems led Palic in 1972 to 
conduct a major investigation concerning 
the best methods of capturing data, Tillis 
said. Costs, space and “‘computer power”’ 
were major considerations. 

Palic had been awarded the Part B con- 
tract for Louisiana in July of 1966. From 
1966 until 1968, claims receipts grew to 
1,200 claims/day. The input was prepared 

(Continued on Page 32) 


Parallel Control Unit Handles 
165, 168 Frequency Converters 


DEER PARK, N.J. — IBM 370/165 and 
370/168 users can obtain from KW Con- 
trol Systems, Inc. a parallel control unit 
for redundant (load-sharing) operation of 
the 75 kVA, 415 Hz frequency converter 
units. 

The parallel control unit is compatible 
with either the company’s standard 
model IBM-approved frequency converter 
or the Silentbloc model (for computer 
room installation). Both units are manu- 
factured by Anton Piller K.G. 

In a parallel configuration, multiple fre- 
quency converters feed a common load. 
The load is equally shared between 
the frequency converters on-line. 

This system will allow an indiviudal 
converter to be placed manually off-line 


for preventive maintenance or will take it 
off-line automatically in the event of 
failure. 

In either case, the remaining frequency 
converters will divide the load without 
loss of power to the CPU. 

If additional CPUs are added to the 
computer system, frequency converters 
can be added in parallel to provide the 
extra power. In a typical configuration, 
there is one more frequency converter 
than there are CPUs. 

The price for a system consisting of dual 
75 kVA frequency converters and a par- 
allel control unit ranges from $49,400. 

Delivery is four months from the firm at 
151-17 W. Industry Court, Deer Park, 
Nit. 12729. 


Lowest lease rates. Immediate delivery. ICE or fac- 
tory service available. Also Data 100 line printers, 
Techtran 8400 Datacassettes, Lear Seigler video 


display terminals and Interdata Carousel 300 
impact printers. 


Flexible leasing and purchase plans to suit 


your needs and complete ICE or factory service. 


Call us today, at any one of our offices. 


) C = 


INTERNATIONAL 
COMPUTER 
EQUIPMENT, INC. 


SALES OFFICES 


San Francisco, 
CA 94123 

2030 Union St. 
(415) 563-7155 


Video Display Terminals 

ADDS 580 ($59.50 per month) and 980. 
One of the most reliable video display 
terminals on the market today. 1920 
character storage and display. 


Chicago, 

IL 60018 

3166 Des 
Plaines Ave. 
(312) 694-3777 
(312) 298-0777 


Los Angeles, 
CA 90304 
11222 La 
Cienega Bivd., 
Suite 570 
(213) 641-2001 
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Users and Vendors Blamed for OCR’s Slow Progress 


SCOTTSDALE, Ariz. — Opti- 
cal character recognition (OCR) 
has failed to live up to its prom- 
ise during the last several years 
and both vendors and users are 
to blame, according to Harold O. 
Casali, president-elect of the Na- 
tional Association for State In- 
formation Systems (Nasis). 

“From my perspective, in the 
1960s and early ’70s the OCR 
supplier was searching for a 
buyer,” Casali told attendees at 
the OCR Users Association 
winter conference here recently. 

“There was no organized effort 
to help governments solve their 
many diverse problems with 
OCR hardware. Instead, we saw 
a one-to-one marketing approach 
for automated test-scoring or 
single order-entry systems using 
OCR techniques. 

‘‘During this same period the 
terminal entry CRT industry 
grew exponentially. Last year 
alone terminal and communica- 
tions growth was up 50%. Com- 


pare this with data entry growth 
of 20% and CPU growth of 12%. 

“The opportunity was there. 
Perhaps [OCR vendors’] market- 
ing efforts lacked the proper per- 
spective,’ Casali said. 

Did the OCR vendors handle 
service and maintenance as well 
as they could have? ‘‘At least in 
remote areas, I know all too well 
the answer here is a definite no,” 
Casali said. 

Users expected and accepted a 
1% to 3% error in keypunching, 
but why did they buy 100% 
“error-free OCR equipment’? 
Casali asked. ‘“‘Did the vendors 
make sure the OCR users knew 
how to handle the rejections? 

“Only today are we beginning 
to evaluate error- or rejection- 
handling techniques that should 
have been put in place when the 
first OCR equipment was deliv- 
ered,”’ he said. 

A lack of industry standards 
for fonts, forms and codes has 
also hampered OCR, he said. 


ORDER NOW! NEW INFORMATION PACKED 
1976 MINICOMPUTER SOFTWARE DIRECTORY 


Find Mini Software Services Fast 
Instant access to information on hundreds 
of minicomputer software packages and services. 
DIRECTORY SECTIONS INCLUDE 


e Supplier company profiles 
e Applications/services index 


e Geographic locator 
e CPU's supported by supplier 


Annual subscription $70. 
New 1976 Edition plus 2 updates. Send check or PO to 
MINICOMPUTER DATA SERVICES 
20 Coventry Lane, Riverside, CT 06878 
Suppliers Ask for lsting info hit 


NEW 370/158 
MOD 1 
@1TC QUALIFYING 
@ AVAILABLE 3/19, 4/16, 4/30, 


9/21 
MODEL 3 UPGRADE ALSO AVAILABLE 


Contact: 


Gene Chappell 
Fred Cholette 


CIS USA, Midtown Plaza, 
Syracuse, N.Y. 13210 


John Delaney 
(315) 474-5776 


CONTINENTAL 
INFORMATION 
SYSTEMS 


CORPORATION 


(315) 474-5776, Telex: 93-7435 


CIS Europe, S.A., 80 Chaussee de Charleroi, 
1060 Brussels, Belgium, Tel: 538-90-93, Telex: 26025 


DOSS 


An amazing 
new tool 


Automate 


your next 


conversion. 


Dossier automatically provides all the 
current program and file information 
you need to make any of the system 
changes listed. How? That's the 
amazing part. Dossier translates 
executable code from your core image 
library into completely accurate sys- 
tems documentation. All with no user 
input, all for $780. It’s not so amazing 
that more than seventy DOS and 
DOS/VS installations are using Dossier. 


“No dominant manufacturer es- 
tablished the ‘right’ way to do 
things, yet several manufacturers 
forced the users to lock them- 
selves in with their forms or 
wand readers,” he said. 


User Failures 


But users also failed to take 
advantage of OCR’s_ oppor- 
tunities, Casali said. 

“Was this because user manage- 
ment did not really know the 
true cost of data entry?’’ Casali 
asked. 

‘According to the Nasis annual 
report, only one state had full 
central control of all data entry 
keypunch services. That state 
was my own — West Virginia. 

“Given 175 keypunch opera- 
tors, it was easy for me to be- 
come keenly aware of the man- 
agement costs and problems as- 
sociated with data capturing,” 
he said. 

What users failed to recognize, 
Casali said, was that until they 
centralize data entry, “‘or at least 
get their arms around the costs 
and problems,” there can be no 
solutions. 


DPers were also not prepared 
to handle their input forms with 
the care necessary for OCR, he 
said. 

“We refused to avoid smudges 
and writing on the input media. 
Likewise, few users had drafts- 
men or good form designers on 
their staffs. By not accepting the 
challenge and addressing the 
problem, all too often we be- 
came disillusioned with the OCR 
panacea. 

“Had we enforced clean oper- 
ating environments and encour- 
aged professional input forms 
design, we could have improved 
the acceptability of OCR input,” 
he said. 


Resistance Provoked 


The idea of replacing key-entry 
workers with a scanner also pro- 
vided resistance. 

“In a_ political environment 
you don’t eliminate jobs. That 
would mean fewer votes,’ he 
noted. 

Management also responded in 
a manner of self-protection, he 
said. Its prior experiences indi- 
cated that the larger the opera- 


tion and span of control, the 
better the opportunity for ad- 
vancement. 


“In other instances, although 
the input manager was superb in 
handling people, he lacked the 
perspective to evaluate hardware 
effectively,” Casali said. 


Future of OCR 


The future of OCR lies in the 
integrated application that com- 
bines human satisfaction and 
productivity, Casali said, adding 
OCR hardware must be used in a 
mixed media and _ interactive 
hardware environment. System 
designers must consider the en- 
tire spectrum of the application, 
he added. 


Integrating OCR entry with 
terminal inquiry into a struc- 
tured data base producing a 
meaningful and usable output re- 
port is handling information 
well; DP should be a vehicle for 
information science, whose chal- 
lenge is to use ‘‘all the proven 
technology in an orderly, thor- 
ough and humanistic manner,” 
Casali concluded. 


OCR Saves Insurance Firm $16,800/Mo 


(Continued from Page 31) 
by keypunchers. 

In 1970, the claims receipts 
started fluctuating greatly from 
1,500 claim/day to 3,500, Tillis 
said. 

“Our keypunch section could 
not adjust to such _ drastic 
changes. Thus, we developed our 
first data input backlogs. To re- 
solve this backlog, we added 
more keypunch staff and used 
outside data entry firms,’ he 
recalled. 

In 1972, the receipts climbed 
from an average of 2,500 
claim/day to an average of 
3,300. Another data input back- 
log developed. 

“It became evident that key- 
punches and verifiers were not 
the answer to our input prob- 
lems. We had to develop a 
method of inputting our data on 
a timely basis no matter what 
the volume,” he said. 

Palic began an intensive investi- 
gation into the various methods 
of input in January of 1972. It 
investigated key-to-disk (with 
edits), on-line data entry using 
CRT, key-to-tape (without edit- 
ing) and scanning (with edits). 

“All of these had many merits 
and could have been developed. 
However, after careful considera- 
tion, scanning was chosen as the 
solution to our problems,’’ Tillis 


said. 

His reasons included: 

@ Palic did not have the com- 
puter capacity to implement a 
full on-line data entry system 
with 30 CRTs. 

@ Key-to-disk and key-to-tape 
were still subject to workload 
fluctuations. 

@ Palic had to maintain the 
hard copy of the coded input 
document. Therefore, the docu- 
ment had to be prepared. Scan- 
ning could capture the docu- 
ment with no manual interven- 
tion after it was prepared. 

®@ Costs of the other devices at 
that time exceeded the cost of a 
scanner. 

@ The scanner provided ad- 
ditional available time for in- 
creases of claims with no in- 
crease in cost. 

Based on these five major rea- 
sons and various other decisions, 
Palic chose a Scan Data 250 
scanner. 

“At the beginning of imple- 
mentation, in June 1972, we 
were scanning about seven hours 
a day. Today, with a larger 
workload, we are scanning 12 
hours a day. Thus, the scanner 
has met our needs over the past 
three and a half years,”’ Tillis 
said. 

Palic’s claims are initially sent 
to the scanner typing section for 


upgrade disk drives 
to 3344 and others 


plus... 


convert from DOS to OS 


consolidate or rewrite 
application systems 


other system changes 
requiring accurate and 
complete program and 
file information 


install a Data Base system 


control purposes. Later in the 
processing, some claims may be 
sent back to the same section for 
the typing of alphabetical cor- 
rections. 

“Our typing pool consists of 
only five people. These people 
handle the typing of all correc- 
tions for 5,000 claim/day. The 
same five typists perform the 
control typing for these claims,” 
Tillis said. 

“Our total cost is $13,200/mo 
or a savings of $16,800/mo over 
the old keypunch system. Our 
present data capture costs are 
about 14.4 cents per claim,” he 
said. 

“In addition to the large sav- 
ings, the scanner has been most 
efficient,” Tillis said. 

“We have about one substitu- 
tion per 12 claims on hand- 
printed characters and one sub- 
stitution per 2,000 claims on 
machine or typewritten charac- 
ters. These substitutions are cap- 
tured later by the use of com- 
puter edits. 

The scanner reads an average 
of 700 to 750 claims per hour. It 
also has an excellent downtime 
ratio. ““‘We only get about one 
rejected character per three 
claims. We estimate that we are 
using only about 10% of scanner 
time to correct the rejected char- 
acters,” Tillis concluded. 


i 


Computer Concepts, Inc. 


6443 S.W. Beaverton Highway 
Portland, Oregon 97221/503-297-4721 
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Information Once Two Weeks Late 


Sceptre Gives Airline Upkeep Profile of Every Plane 


MINNEAPOLIS — Before a_ passenger 
sets foot on a North Central Airlines 
(NCA) plane for a flight, NCA officials 
can look at a CRT screen to check how 
many hours the engines have flown and 
how many touchdowns the landing gear 
has absorbed. 

The carrier’s maintenance staff can call 
up a profile of each of NCA’s 51 DC-9s 
and Convair 580s to learn when an engine 
was last overhauled or a new tire put on. 
That sort of information was previously 
three to 15 days late. 

The information is now up-to-date be- 


North Central Airlines’ maintenance staff 
can obtain a maintenance profile of every 
plane in its fleet through CRT terminals 
located in maintenance hangers, overhaul 
shops, parts storage areas and company 
offices. 


cause of NCA’s System Computerized for 
Economical Performance, Tracking, Re- 
cording and Evaluation (Sceptre), which 
runs on the airline’s IBM 370/158 and 
370/65 here. 

“Sceptre provides instant status reports 
on every plane in our fleet” to 150 CRT 
terminals, according to Robert L. Gren, 
NCA’s vice-president of maintenance and 
engineering. 

**A mechanic in Detroit and an engineer 
in Minneapolis can instantly get informa- 
tion on a particular plane. Sceptre pro- 
vides companywide records to help us 
operate an economical and reliable main- 
tenance program,” he said. 

“Generally, the reaction from me- 
chanics is that they feel they know a lot 
more about the airplane than they did 


CVD Digitizer Runs 
Under Micro Control 


BEDFORD, Mass. — The CVD from 
Computervision Corp. is a microproces- 
sor-controlled, high-resolution digitizer 
for use with the company’s Designer line 
of computer-aided design systems. 

The CVD’s features include absolute 
digitizing; 36-in. by 48-in. active digitiz- 


before,” he added. 

Using a CRT, a mechanic or pilot can 
check the maintenance functions being 
done on each airplane, including an up-to- 
the-minute summary of which projects 
have been completed. Information dis- 
played on the screen shows when a part 
was changed, why it was done, who au- 
thorized the work and who performed it. 

IBM 3270 terminals are located in main- 
tenance hangers, overhaul shops, parts 
storage areas and company offices. As 
work is completed, employees record 
their efforts and the system updates its 
file on a given aircraft. 

While the 3270s are primarily located in 
maintenace bases in Minneapolis, Chicago 
and Detroit, employees can use the sys- 
tem whether located in New York or 
Winnipeg. This is because of the specially 


designed Escort reservations terminals in- 
stalled in more than 100 offices and 
airline facilities. 

Information contained in Sceptre’s files 
is supplemented by Escort. “Since our 
maintenance and reservations files are 
linked, we know the takeoff and arrival 
times of each plane,” according to John 
R. Pennington, project administrator for 
Sceptre. 


Controls Maintenance Costs 


NCA officials believe Sceptre will prove 
especially valuable in controlling mainte- 
nance costs, which represent approxi- 
mately 16% of an airline’s total operating 
costs. 

Users enter information into Sceptre’s 
files across the airline’s system virtually 
round-the-clock seven days a week. This 


information includes maintenance sched- 
ules; the status of hundreds of types of 
parts; data on some 18,000 required in- 
spections and 42,000 parts; work done 
and work slated to be done; and manage- 
ment information. 

NCA uses IBM’s Information Manage- 
ment System (IMS) to help manage the 
information in the files. 

The system helps balance inventory to 
assure the right amount of parts and 
equipment are carried, Pennington said. 
This, in turn, helps reduce costs and 
pinpoint seldom-needed stock items. 

The system alerts management to prob- 
lem situations (such as a part repeatedly 
malfunctioning in a single plane). Using a 
special brightness capability on the CRT, 
a user can highlight these problems for 
special attention. 


a bigger bite! 


Fabri-Tek core memories are available for expanding or replacing your present 
1108 or 494 memory—from zero to 262KW’s, in 65KW increments. Save dollars, 
floor space, BTU output, and power requirements. Need multiple processor ac- 
cess? We have that, too. All new equipment, eligible for ITC. Let Fabri-Tek’s proven 
independent memory performance put new bite in your computer operation ! 


ai 


CALL OR WRITE TODAY! 


ing area; variable-intensity backlighting 
over full active area; free-floating pen or 
puck digitizing head; the capability of 
digitizing in point mode or stream mode; 
and foot switch control of stream digitiz- 
ing and line break. 

The CVD also features 32-character al- 
phanumeric message display assignable to 
display X, Y and Z coordinates up to 
seven decimal places and a user-defined 
menu anywhere in the digitizing area, 
Computervision said. 

The digitizer costs from $15,000 to 
$25,000, from the firm at 201 Burlington 
Road, Bedford, Mass. 01730. 


Hawthorne, Calif.: 
(213) 973-0484 
Minneapolis: 
(612) 935-8811 
Smithtown, New York: 
(516) 273-8505 


Atlanta: 
(404) 455-0515 


Chicago: 
(312) 437-4116 


Dallas: 


(214) 661-3155 
oA FABRI=TEK wwe. 
5901 South County Road 18 * Minneapolis, MN 55436 * (612) 935-8811 
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Mini Bits 


Digimetrix Disk Controller 
Works in Hostile Sites 


HAYWARD, Calif. — Digimetrix, Inc.’s 
Series 300 is a 3M- to 23M-byte plug- 
compatible disk memory controller sys- 
tem for “most popular minicomputers,”’ 
the firm said. 

The system can operate in hostile en- 
vironments with 10G shocks, tempera- 
tures of O°C to 55°C and dust, Digimetrix 
said. 

The equipment is designed around a 
sealed, self-contained disk that can be 
tilted at angles of up to 45° without 
affecting performance, according to the 
company. 

The Series 300 comes with an operating 
software package that includes an 1/O 
printer, disk diagnostic program and disk 
Operating system. It costs $3,950 from 
the firm at 20954 Corsair Blvd., Hay- 
ward, Calif. 94545. 


‘Imposter’ Turns Tape Cassettes 
Into 1/O Media for Minicomputers 


HAUPPAUGE, N.Y.—A_ universal 
read/write device called the “Great Im- 
poster” from RAL, Inc. allows Redactron 
Corp.’s magnetic tape word-processing 
cassette to be used as I/O media for 
minis, a Redactron apokesman said. 

The reader “looks like’ a paper tape 
device to the typesetter or minicomputer, 
according to the spokesman. 

The write-only model costs $3,000; the 
read-only model is priced at $3,500; and 
the read/write model sells for $4,500. 
Redactron is at 100 Parkway Drive 
South, Hauppauge, N.Y. 11787. 


Harris Brings Out Printers 


FORT LAUDERDALE, Fla. — Harris 
Corp. has introduced the Series 4100 line 
printers for use with its minicomputer 
systems. 

The printers use fully buffered, 136-col- 
umn impact-type drum printing me- 
chanisms that print a 64- or 96-character 
set. 

They are availale in four models which 
range from 64 characters at 300- to 600 
line/min to 96 characters at 240- to 436 
line/min. 

The 300 line/min printers cost about 
$14,000 and the 600 line/min models 
cost about $19,500 from the firm at 
1200 Gateway Drive, Fort Lauderdale, 
Fla. 33309. 
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Worth the Headaches 


Budget Watcher’s Answer: Used Machine 


Words of Caution 


By Esther Surden 
Of the CW Staff 

HOLLYWOOD, Calif. — Why did Trans 
American Video, Inc. buy a used mini- 
computer? 

Money was the reason, according to Jim 
Conlon, who is responsible for software 
development for the firm. The company 
estimated it spent about $15,000 on a 
system that would have cost about 
$30,000 new and stayed within its oper- 
ating budget. 

Trans American is a television service 
organization which provides videotape- 
editing facilities as well as studios, crews, 
trucks and almost anything else a pro- 
ducer needs, Conlon said. The Merv Grif- 
fin and Sammy Davis shows are taped at 
its studios. 

For videotape editing, the firm has three 
Orrox Corp. CMS minicomputer-based 
editing systems. Previously, all videotape 
editing was done manually, Conlon ex- 
plained, but now a producer sits in a 
comfortable room with a CRT and makes 
changes, runs the tape through to see if 
the changes will work, makes additional 
modifications or wipes out the cor- 
rections and starts again. 

When the producer is sure of the ver- 
sion, the tape is edited via the minicom- 
puter. 

All hardware and software for the three 
systems is provided by CMX, Conlon 
added. 

“We decided to take the system’s edit- 


Are you thinking of buying a used 
minicomputer? 

George Seldin of California Data 
Lease offered some hints: 

@ Know the difference between new 
and unused. New equipment is pur- 
chased from the manufacturer or its 
representative with guarantees. Unused 
can be purchased from a used com- 
puter dealer and may have been sitting 
in a warehouse for several years. 

No upgrades will have been made to 
the unused equipment and it usually 
carries no guarantees, Seldin noted. 

@® When buying a used mini, find out 
what kind of guarantees came with the 
equipment or if the mini is being 
offered “‘as is.” 

@ If possible, hire a qualified engi- 
neer to inspect the equipment to make 


ing capabilities farther by creating our 
own software,” he continued, ‘“‘so about 
three months ago we decided to get our 
own computer for software develop- 
ment.” 

Trans American bought the used com- 
puter system from California Data Lease, 
an Anaheim-based used computer dealer. 

At first the firm decided it wanted a 
PDP-11/03 system from Digital Equip- 
ment Corp. because the CMX systems are 


CSC Adds Turnkey Lab Reporter 
For Quality Control Applications 


LOS ANGELES ~— The Laboratory Data 
Acquisition and Reporting System 
(Ladar) from Computer Sciences Corp. 
(CSC) is a minicomputer-based product 
quality control system. 

The system supports the laboratory 
technician by on-line automation of nu- 
merous instrument tests, the firm said. It 
can track a sample from the assignment 
of its number at the time of log in 
through the tests scheduled for that 
sample to the subsequent storage of test 
results in an historical data base, CSC 
said. 

Available with either a Hewlett-Packard 
(HP) 21MX or Digital Equipment Corp. 
PDP-11/40 system, Ladar provides auto- 
mated instrument testing, nonautomated 


instrument testing, data management and 
reporting, statistics, results data plotting, 
spectral data acquisition, communications 
and background data processing, CSC 
said. 

system costs between 
$125,000 and $130,000, including the 
hardware and_ software. For the 
PDP-11-based system, hardware includes 
64K words of core and two 1|.2M-word 
disks; the HP configuration contains 32K 
of core and one |.2M-word disk. 


A typical 


CRTs, line printers and instrument in- 
terfaces suited to a user’s needs are avail- 
able, a spokesman said from the firm at 
9841 Airport Blvd., Los Angeles, Calif. 


sure it’s in good working condition. 

@ When the deal is set, go to the 
bank with the money to purchase the 
system. Buy a letter of credit or a 
bank draft that spells out exactly what 
you are buying. Then you are sure of 
being protected, Seldin said. 

@ When you get the equipment, 
place it under maintenance. If it 
doesn’t work, notify the seller that 
you are returning it at his expense. 
This should be agreed upon by both 
parties, beforehand. 

@ Purchase and _ sales agreements 
should enumerate the obligations of 
both the buyer and the seller. 

@ Know what you want and buy 
equipment that the manufacturer or 
an independent agency will maintain 
and service. 


based on PDP-1I1Is and the company was 
“tied into” that firm’s products for soft- 
ware development purposes. 

The system would have included a CPU, 
dual floppy disk, Decwriter and RT-11 
software. But, Conlon said, that system 
was not powerful enough for the com- 
pany’s needs. 

“We began to go to the used computer 
firms, American Used Computer Corp. 
and Newman Computer Exchange, that 
we’d seen advertised.”” Data Lease was the 
only one that could provide what Trans 
American needed at the time. Conlon 
added, so the company asked the dealer 
to put together a package for it. 

The package consisted of a PDP-11/15 
with 8K of memory, a System Industries, 
Inc. disk controller, two Diablo Systems, 
Inc. disk drives and a Centronics Data 
Computer Corp. serial line printer. 

An MBD Systems interface card, Tele- 
type Model 33 and 16K of additional 
memory from Plessy Memories, Inc. were 
not part of the package, but were added. 
In total, the system cost about $15,000, 
Conlon said. 

Trials and Tribulations 


It took three months to get the system 
working, Conlon admitted. As the order 
arrived in boxes, the firm began assem- 
bling the components on its own. 

‘‘Luckily we had: the technical knowl- 
edge to do this,” he said. 

Trouble came when a “pigtale”’ 

(Continued on Page 36) 
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COM aU Eada SECU RITY — Either You Have it or You Don’t. 


Data Processing Security Seminar ‘The Total Corporate Approach” 
LAS VEGAS, NEVADA 


MARCH 29-31, 1976 


CHAIRMAN: 


Louis Scoma, Jr., President 
Data Processing Security, Inc. 


KEYNOTE: 


Robert H. Courtney, Manager 


Data Security & Privacy 
IBM Corporation 


SPEAKERS: 
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Firm Uses Mini to Prepare Input Data for Mainframe 


By Esther Surden 
Of the CW Staff 

ST. JOSEPH, Mo.— An op- 
erating division of a wire rope 
company is using a_ portable 
minicomputer to prepare input 
data for the firm’s large main- 
frame. 

The user, the Fabricated Prod- 
ucts Division of Wire Rope Corp. 
of America, previously used a 
Wang programmable calculator. 
The Wang unit proved unsatis- 


College Mini 


factory because it couldn’t pro- 
duce printouts and perform 
other operations the firm need- 
ed, Ray Wheeler, engineer for 
the division, said. 

The firm chose the IBM 5100 
because it was the “ideal ma- 
chine” for the job, Wheeler said. 

“It is adapable to report print- 
ing, production scheduling and 
order efficiency accounting,” ca- 
pabilities that were unavailable 
from the programmable calcu- 


Performs 


Large-Scale Computations 


BERKELEY, Calif. -- Careful 
cost analysis showed scientists at 
the University of California here 
that minicomputers are “a realis- 
tic alternative to machines such 
as the Control Data Corp. 7600 
or IBM 360/195” for use in the- 
oretical computational calcula- 
tions. 

A paper prepared by Dr. Henry 
F. Schaefer II] of the depart- 
ment of chemistry and presented 
at the IEEE Computer Society 
Conference in Washington, D.C. 
in September 1975 outlined the 
process that led Berkeley to 
choose a minicomputer. 

The department of chemistry 
had been using a CDC 7600 lo- 
cated at the Lawrence Berkeley 
Laboratory. The laboratory 
charged $720 for one hour of 
CPU time, but input/output 
charges made separately often 
brought the price up to about 
$1,500/hour, the paper said. 

Assuming a yearly budget of 
about $24,000 for a chemist 
with seven graduate students, 
the entire department would be 
able to afford only 16 hours a 
year on the computer, Schaefer 
said, 

The university begari the selec- 
tion process in 1973. Salesmen 
of six different companies were 
contacted, and the specifications 
for the Data General Corp. Nova 
800; Digital Equipment Corp. 
PDP 11/45; Texas Instruments, 
Inc. 980; Varian Data Services 
V73; Xerox Corp. 530; and the 
Datacraft Corp. 6024/4 were 
studied. 

The six machines were singled 
out, the paper said, because they 
could be configured to do the 
computational work for about 
$125,000, and each had “‘suffi- 
cient speed” to make theo- 
retical chemistry a “real possi- 
bility.” 

The department chose the 
6024 because it could directly 
address 32K _ floating-point 
words of 48 bits with a 39-bit 
mantissa, providing 11 signifi- 
cant figures, a number that was 
‘ideal for our purposes,” the 
paper said. The mini was also 
faster than the other systems, 
with worst case floating-point 
multiplication at 5.25 ysec. 


Monthly Cost Lower 


When purchased, the system 
cost $129,633 or $2,701/mo 
over four years. The service con- 
tract cost about $1,155/mo. 
Electricity, cards and paper were 
estimated to cost about 
$300/mo. 

When all factors were added, 


the total monthly cost became 
$4,156. Assuming the mini was 
64 times slower than the CDC 
machine and figuring this into 
the cost computations, the uni- 
versity found they ‘would be 
able to purchase the equivalent 
of 7600 time for $443/hour.” 

The manufacturers now have 
faster minicomputers than they 
had previously, and, if the study 
were repeated the results might 
be different, Schaefer said. 

The configuration at the chem- 
istry department includes a CPU 
with 64K memory, floating- 
point hardware, clock, teletype- 
writer and controller, card read- 
er, line printer, magnetic tape 
drive and controller, 28M-byte 
disk unit and controller with 
Fortran IV compiler and a disk 
operating system, the paper said. 


Minor Problems 


The initial half year of opera- 
tion was frustrating for the de- 
partment. Quite a few minor 
problems plagued the system. 

Some were later found to be 
caused by an integrated circuit 
on the memory timing and con- 
trol board. However, this prob- 
lem was not traced and cor- 
rected for many months, accord- 
ing to Schaefer. 

Also frustrating were delivery 
dates on the scientific arithmetic 
unit, necessary for this depart- 
ment’s experiments. The hard- 
ware arrived two months after 
the promised delivery date, 
Schaefer said. 

By the end of the third quarter 
after installation, the mini was 
“meeting or exceeding the goals 
that had been set for it” and is 
continuing to do so, Schaefer 
added. 


For Molecular Analysis 


The main purpose of computa- 
tional chemistry is to understand 
the electronic structure and 
dynamics of molecules. “We at- 
tempt to understand what elec- 
trons are doing:in molecules,’ 
Schaefer said. 

Basic data is fed into the mini 
and coverted into intermediate 
functions called ‘‘2-Electron In- 
tegrals’”” (2-EI) which, when cal- 
culated, express the repulsions 
between pairs of electrons. 

There are normally 2 million to 
3 million 2-ElIs in a typical prob- 
lem, and the algebraic formula 
required to calculate just one of 
these, if written out, would cov- 
er four or five pages. 

The mini does the calculations 
at about 100/sec, Schaefer said. 


lator, he added. 

The firm’s mainframe is an 
IBM 370/155. “A lot of time 
was spent devising input for the 
370,” Wheeler continued. 

The 5100 designs swage fittings 
for the company. Everything the 
user fabricates must be custom- 
designed, Wheeler said, because 
no two users of wire rope slings 
and cable assemblies want pre- 
cisely the same configuration. 

“In this division, we take steel 
cable and make it into an assem- 
bly a customer can use.” This 
can range from putting a loop on 
each end of some wire rope ora 
hook on one end to making a 
break cable for automobiles, 
Wheeler added. 

The firm enters the rope di- 


ameter, finished diameter and 
length of the fitting into the 
5100 and waits for the mini to 
calculate the customer require- 
ments and print out the finished 
design. This takes a few seconds 
for an operation that previously 
took hours, he said. 

The system catalogs and in- 
dexes drawings for the firm. In 
the future the company hopes 
the machine will scan its files of 
designs when a job is entered 
and, if a part of the job has 
already been designed, copy the 
design instead of preparing a 
new one. 

This- capability will be added 
via a graphics package. Wheeler 
said, 

The firm originally bought the 


Sales pros, 


16K 5100 with Basic and a high- 
speed printer for about $13,000 
in December and has since up- 
graded the memory to 32K for 
an additional $3,000, Wheeler 
continued. 

The system performs produc- 
tion scheduling. Plant operations 
involve three shifts of workers 
using 10 basic fittings in a num- 
ber of varieties. The mini helps 
keep control over manufacturing 
and scheduling. 

With rapid price changes and 
the customized nature of the 
business, the system will also be 
used to keep an up-to-date price 
list. Costs will be monitored on 
an order-by-order basis with gen- 
eral cost data frequently up- 
dated. 


you're making $15,000 now... 
would you like to try 
for more than $25,000? 


We're expanding across the country and have immediate 
openings for up-and-coming computer sales professionals with 
a proven track record. 
You'll be selling a range of on-line, business data processing 
services to distributors and manufacturers (inventory control, order 
processing, accounts payable, general ledger and the like). And 
you'll be working for one of the most aggressive, fastest growing 
companies in the teleprocessing industry—Keydata Corporation. 
Candidates should be consistent quota performers with 
at least three years experience selling computer hardware or 
time-sharing services for distribution and manufacturing applica- 
tions. Degree necessary plus an ability to work with top corporate 


executives. 


Base pay plus commissions can equal $25,000 or more 
annually. Excellent benefits and fringes to go along with it. 
For confidential consideration, send detailed resume to 


the regional sales manager in the area you desire: 


Boston 


One Gateway Center, Suite 600E 
Newton, Massachusetts 02158 
Attn: Frank V. Daniel, Jr. 


Regional Manager 
Tel: (617) 964-4200 


New York 


1700 Broadway, 25th Floor 
New York, New York 10019 


Attn: Seymour Fertig 
Regional Manager 
Tel: (212) 586-5500 
Chicago 


O'Hare Plaza 


5725 E. River Road, Suite 545 
Chicago, Illinois 6063 1 


Attn: James P. Burke 
Marketing Manager 
Tel: (312) 693-5600 


Philadelphia 
2000 Market Street 


Philadelphia, Pennsylvania 19103 
Attn: Frank A. Pinto, Jr. 


Regional Manager 
Tel: (215) 567-5800 


New Jersey 


1200 Route 46 


Clifton Executive Plaza 


Clifton, New Jersey 07013 


Attn: Richard J. Goldfarb 


Branch Manager 


Tel: (201) 472-4200 


Atlanta 


53 Perimeter Center East, N.E. 


Atlanta, Georgia 30346 
Attn: Robert L. Williams 


Area Manager 


Tel: (404) 393-1660 


Hartford 


One Financial Plaza 


Hartford, Connecticut 06 103 
Attn: RobertC. Smith 


Area Manager 


Tel: (203) 278-9600 
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INDEPENDENCE, Mo. — Individual 
employee efficiency, crew efficiency, job 
cost and the profit on the operation of 
each job are tracked by a minicomputer 
at a metal fabrication job shop here. 

“We bring the cost-per-piece problem 
right down to the man on the machine. 
Each day he knows his production rate,” 
President Edd DeTray of A-Z Manu- 
facturing and Sales Co., said. 

“The operator checks our daily em- 
ployee efficiency report with his fore- 
man, who tells him if he is not making a 
satisfactory rating. If he does produce 
well, he gets a bonus.” 

The firm employs about 55 workers in 
its plant which houses tape-controlled 
fabricating presses, 12 punch-presses, 
seven brakes and a tool and die shop. 

Production runs are usually in the range 
of 50 to 10,000 items, although occa- 
sionally more. 

At any one time there are from 150 to 
300 jobs in process, each requiring about 
six Opeations, according to the company. 

“With a varied product mix like ours, it 


Used Machine Worth 
The Tribulations 
For Budget Watcher 


(Continued from Page 34) 

that the user needed was not included 
and had to be ordered. When the line 
printer and disk drives arrived, problems 
developed again. The cables between 
the disk controller and the drives were 
incompatible with the software of the 
controller manufacturer, Conlon ex- 
plained. 

Two cables had to be ordered and took 
about 40 days to arrive. The $700 cost 
came out of Data Lease’s pocket, Conlon 
noted. 

Ordering software for the system was 
also difficult. DEC wouldn’t lease the 
RT-11 operating system directly because 
the disk drives were not DEC’s so, Conlon 
said, he went to System Industries. 

System Industries got the software from 
DEC, then patched in its own modifica- 
tions. The patches cost $300, Conlon 
said. 

After the system was up and running, 
hardware errors began to develop and 
service was needed. ‘We found we 
couldn’t do reads” on the disks, Conlon 
said, 

To correct the problem, a head align- 
ment was performed. The result was an 
extra $500 in service calls, he recalled. 


Worth the Effort 


The system has been running for several 
weeks now and, when asked if it was all 
worth the effort, Conlon said that it 
was — but not for everyone. His firm was 
willing to take the risks involved. 

The company hopes to use the mini for 
innovative software development to 
further automate the videotape-editing 
process, Conlon added. Programs in this 
field require the operator to communi- 
cate to the mini via the keyboard. Alter- 
natively, programs can control the han- 
dling of videotape recorders or switchers 
(machines that make cuts, fades and dis- 
solves). 


Routines also handle the editing deci- 
sion file that lists the time an edit takes 
place and its effect (dissolve, cut, etc.). A 
program can have about 150 different 
editing decisions, Conlon explained. 

The firm will use the mini to make more 
advanced editing decisions and to allow 
the operator to use the system in a more 
efficient way , Conlon said. 

“There is no reason why, when the mini 
is using video recorder one and two and 
they are implementing the mini’s instruc- 
tions that number three can’t be getting 
ready to work,” he added. 
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Firm’s Profits, Costs and Efficiency Tracked by Mini 


is more difficult to measure plant effi- 
ciency,” DeTray said. 

DeTray chose the NCR 399 system be- 
cause the firm felt the mini could be 
programmed in-house and cost less than 
anything else it considered, including IBM 
and Burroughs Corp. systems. 

The system cost about $33,900 when 
purchased in Jan. 1975, plus an addi- 
tional $10,000 in software programs. Five 
people are employed full-time to run the 
mini, which includes the CPU with 16K 
bytes of memory, three tape cassettes and 
a 100 line/min printer, DeTray said. 

Before the system was installed, A-Z 
used a service for about four years for 
weekly job costs and payroll. But the 
data was available too late to be of real 
value and, despite the limited number of 
applications, costs approached those of 
the present system, DeTray added. 

A detailed job-cost analysis usually pro- 
duced weekly and lists completed jobs, 
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See these products at the 
Computer Caravan and NCC. 


telling the firm on which jobs and opera- 
tions a profit was made. 

An employee efficiency report, set up 
by each foreman and listing efficiency of 
each of his crew members is available by 
8 a.m. each morning, DeTray said. 

The weekly employee efficiency report 
becomes part of a worker’s file and lists 
information from the daily report as well 
as worker’s incentive bonus points. A 
daily foreman’s report includes the esti- 
mated cost and income each crew pro- 
duced for the previous day. Foremen 
receive bonuses based on their crew’s 
performance, the firm said. 

A progress report summarizes in what 
stage of production each job in the shop 
is and represents a valuable scheduling 
aid, according to the firm. 

Reports that pinpoint the areas of the 
shop that need price increases or addi- 
tional operator training are also available. 
Another listing tells what jobs are waiting 
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to be run on which machines and the 
time allotted for each job. 

When A-Z bids a job, the bid includes all 
basic facts on the job so that, if the bid is 
accepted, the information is at hand to be 
fed into the computer. And, working 
from the bid sheets, the data on jobs is 
keyed into the computer in the order it is 
anticipated they will be run in the plant. 
This information is stored on a tape 
cassette. 

As the job is worked, the time-card data 
which includes job number, operator 
number, pieces produced, whether the 
worker made the set-up, the time he 
finished the job and the time he started 
work is fed into the system. Standard 
hours were stored previously. 

The price bid also was.fed in as part of 
the bid sheet data, so when the item is 
shipped it is manually priced; the system 
produces the priced invoices; the two are 
compared; and invoices are sent out. 


S1995/13 LBS. 


The new “Silent 700*” Model 745 Portable 
Data Terminal from Texas Instruments is 
the new lightweight champion. It weighs 
only 13 pounds...half as much as the cur- 
rently most popular portable...our own 
Model 735. 


Its price is also light...$1995 at quantity 


one...the lowest on the market for a full- 
capability 30-characters-per-second port- 
able terminal. And, of course, quantity dis- 
counts are available. 

The 745 is really the first portable termi- 
nal ever to achieve that “briefcase mobility” 
everybody’s been wanting, which means it 
travels easily with you...all day. 

And, for stationary computer I/O needs, 
the 745 has a new lightweight compan- 
ion...the Model 743 KSR terminal. The 743 
is a compact keyboard send-receive termi- 
nal ideal for computer input/output. What’s 
more, it sells for only $1395, in quantity one. 

Either way, these two new terminals 
from TI are the lightest and quietest availa- 
ble, and extend the “Silent 700” tradition of 
price/performance leadership. 


*Trademark of Texas Instruments. 


silent 700 


electronic data terminals 


Yes! I am interested in the new “Silent 700” Electronic 
Data Terminals. My application requires: 


O Model 745 portable 


0 Model 748 KSR 





QO Please send me more information. 
0 Please have your representative call me. 


NAME 
TITLE 
COMPANY 
PHONE 

ADDRESS 

















ZIP 


Mail to: Texas Instruments Incorporated 


P.O. Box 1444, M/S 784 
Houston, Texas 77001 
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To Help Tap Energy Source 
Real-Time Mini Monitors Underground Coal Gas Fires 


HANNA, Wyo. — Prompted by this 
country’s energy crisis, scientists are using 
minicomputers to monitor the under- 
ground coal gas supply here and help find 
ways to tap it. 

The Hewlett-Packard (HP) 9600 series 
Data Acquisition and Measurement Sys- 
tem containing an HP 21MX processor as 
well as a signal-conditioning subsystem is 
being used to monitor some 200 sensors, 
including thermocouples placed in input, 
output and special instrument wells. 

In addition, pressure, flow, wind and 
geological characteristics as well as gas 
chromatography analyses of output prod- 
uct gas are recorded and processed by the 
system in real time. 

The results can then be used by Energy 
Research and Development Administra- 
tion (Erda) researchers of the Laramie 


Energy Research Center (Lerc) to alter 
ongoing experimental conditions. 

“The real-time minicomputer is one ex- 
tremely important aspect of having suc- 
cessful experiments,” according to James 
Eastlack, a Lerc engineer. 

“These experiments are only as good as 
the data we obtain. In the past, it has 
been extremely difficult to characterize 
exactly how reactions are proceeding. 
The minicomputer provides us with im- 
mediate feedback — we no longer have to 
operate by the seat of our pants,”’ East- 
lack said. 

For example, at the start of the experi- 
ment, there is an initia] burn period after 
the ignition is begun which, if left to burn 
too long, may ruin the well by causing 
combustion products, such as tar, to 
build up and clog passageways in the coal 


ull 


seam. The mini aids in preventing this by 
monitoring conditions. 

The system is also helping determine 
where the burn is located at any given 
time, how it is progressing and how much 
air is required to suit the combustion 
below. Operators then reset valves accord- 
ingly. 

Previously, a great deal of manual work 
had to be done. Meters were read, forms 
were filled out and the data transferred to 
cards by keypunch operators. 

Erda’s undergound coal gasification ex- 
periments here entail deep-well drilling 
and ignition of the coal seam. Air for 
combustion is supplied by high pressure 
pumping through a second well, located 
nearby. 

The coal seam is permeable because of 
natural fractures and cracks, and air from 


CAPABLE/RELIABLE 


When it comes to communications capa- 


bilities... for insurance, real estate, finan- 
cial, manufacturing, or wholesale and retail 
needs...the new Model 745 portable ter- 
minal is a real heavyweight. True to the 
“Silent 700” heritage, it’s fast, quiet and 
reliable. 

The field-proven thermal printing 
technique gives you quiet printing at 30 
characters per second...for a fast, hard 
copy of crucial information. 

The 745 portable interfaces via a built-in 
acoustic coupler or auxiliary EIA port, 
whereas the KSR interfaces via TTY, EIA 
or integral modem. Both feature either half- 
or full-duplex operating modes, standard 
a options and an ANSI standard 


keyboard with an embedded numeric key 
pad. 

At the heart of each model is a TI micro- 
processor...the key element contributing to 
its compactness, high reliability and 
superior performance capabilities. 

The new lightweight, low-cost “Silent 
700” portable. ..it gives your field 
representatives the capability to get the 
right information to close the sale... witha 
call...on the spot. 

For more information, contact your near- 
est TI office. Or, write Texas Instruments 
Incorporated, P.O. Box 1444, ° 
M/S 784, Houston, Texas 77001. 

Or, call Data Terminal Marketing 
at (713) 494-5115, extension 2126. 
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the second, or injection, well therefore 
reaches the combustion area. 

The combustion zone then ‘“‘seeks’’ this 
air supply and advances towards its 
source. This is called a reverse combus- 
tion because the flame front moves in a 
direction opposite to the air flow direc- 
tion. 

Eventually, the two wells become “‘link- 
ed” by means of carbonized paths 
through the seam that greatly increase 
permeability. Once this permeability is 
attained, air pressure is reduced while air 
volume required increases drastically. 

At this point, gasification begins and the 
product fuel gas is tapped at what was the 
ignition, now called the production, well. 
Steam and oxygen injection are planned 
to improve the quality of the product gas. 


Multichannel Loggers 


In conjunction with Lerc, Sandia Labor- 
atories has instrumented 15 wells which 
are also feeding data to the system. 

Some temperatures are recorded by 
multichannel data loggers and others by a 
HP 2313 analog-to-digital signal conver- 
sion subsystem; the data logger is com- 
pletely controlled by the mini. 

Cold junction compensation for HP 
2313 readings is performed by software. 
Temperatures are automatically sampled 
throughout the experiment at five-minute 
intervals. 

In addition to the temperatures; some 
of the other data collected include injec- 
tion and production pressures, wind di- 
rection and velocity, rate of air flow 
input, rate of gas production, product gas 
temperatures and chromatograph analyses 
of the product gas. 

Software was developed by Erda for 
measuring both injection and production 
flows at five-minute intervals, from which 
hourly average flow parameters are ob- 
tained. 

The minicomputer system now being 
used in the Hanna experiments includes a 
32K HP 2100 processor Real-Time Exec- 
utive (RTE-II) software operating system, 
an analog-to-digital interface with seven 
programmable cards, a cartridge disk 
storage unit, paper tape reader and 
punch, 9-track tape transport and matrix 
printer plus a data logger. 

A terminal operating at 1,200 bit/sec is 
located at Lerc, 80 miles aways, for re- 
mote monitoring of the system. 


1K MOS RAM Circuits 
Available From Intel 


SANTA CLARA, Calif. - MOS equiva- 
lents of 1K-bit bipolar random-access 
memory (RAM) circuits are available in 
OEM quantities from Intel Corp. 

The 2115 and 2125 family of 1K static 
MOS RAMs can operate as fast as their 
bipolar counterparts at the same power 
supply voltage and logic levels, a spokes- 
man said. 

The 2115-2 and 2125-2, with a maxi- 
mum access time of 70 nsec, are equiva- 
lent to the 93415 and 93425 bipolar 
models originated by Fairchild Semicon- 
ductor, Intel said. 

Also: available are the 2115 and 2125, 
with a maximum access time of 95 nsec, 
and the 2115L and 2125L, with a 95 nsec 
access time and 65 MA current. 


The RAMs are available in either ce- 
ramic or plastic versions. Models 2115 
and 2125 cost $14.20 in ceramic or 
$12.70 in plastic in quantities over 100. 
The 2115-2/2125-2 cost $15.60 and 
$14.10, depending on the makeup of the 
chip, and the 2115L and 2125L cost 
$19.80 and $18.30 in either ceramic or 
plastic respectively from the firm at 3065 
Bowers Ave., Santa Clara, Calif. 95050. 
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Logical Has 8-Bit Micro 


MOUNTAIN VIEW, Calif. — 
An 8-bit microcomputer system 
called the Servant 8 and de- 
signed around an Intel 8080A 
microprocessor is available from 
Logical Services, Inc. 

Designed for OEM industrial 
control and production test 
systems and data acquisition and 
memory testing applications, Ser- 
vant 8 contains a CPU, control, 
memory and I/O modules that 
plug into an integrated back- 
plane board, Logical said. 

Software for the system in- 
cludes a monitor program that 
can be accessed when power is 


turned on, eliminating bootstrap 
or manual startup procedures, 
the firm said. 

The system can include an os- 


cilloscope display and a light pen. 


A four-module Servant 8 in a 
chassis with power supply, back- 
plane, control panel, _tele- 
typewriter interface, CPU mod- 
ule, 4K static random access 
memory and 1K erasable read- 
only memory containing the 
monitor program costs about 
$1,800 in single-unit quantities, 
Logical said from 711 Stierlin 
Road, Mountain View, Calif. 
94043. 


COMPUTERWORLD 


Four-Bit Micro 


GAITHERSBURG, Md. —A 
4-bit microcomputer is avail- 
able from _ International 
Microsystems, Inc. (IMI). 

The Model 4041 contains an 
Intel 4040 CPU with 60 in- 
structions, interrupt capa- 
bility, 24 index registers, 
seven levels of subroutine 
nesting and 1K each of ran- 
dom-access memory and pro- 
grammable read-only mem- 
ory, IMI said. 

The system costs $295 from 
122 Hutton St., Gaithersburg, 
Md. 20760. 
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Hitachi Designs ECL RAMs 


TOKYO — Hitachi, Ltd. has 
developed two 1K-bit bipolar 
random access memories (RAM) 
using emitter-coupled logic 
(ECL), the firm said. 

The HM2110 and HM2110-1 
RAMs are 56% smaller than 
chips using conventional tech- 
nology, Hitachi said. The 
HM2!10 has a maximum access 
time of 35 nsec and the HM 
2210-1 has a maximum access 
time of 25 nsec, according to the 
firm. 

The RAMs will be available to 
U.S. users next month, Hitachi 
said. The prices are expected to 


THE HP 2644A MINI DATASTATION. 
AT $4400, IT STANDS ALONE. 


A NEW KIND OF TERMINAL. 
Say goodbye to cumbersome 
costly. complex approaches to in- 
creasing throughput at your work 


ever you need them 


Store your 


companys frequently used forms 
for instant display 


“FAIL-SAFE’ ON LINE 


be 10% to 20% less than those of 
conventional units, a spokesman 
said from Bell and Stanton, Inc., 
909 3rd Ave., New York, N.Y. 
10022. 


Sunshine Kpram 
For Development 


PASADENA, Calif. — Sunshine 
Electronics has a keyboard-pro- 
grammable random-access mem- 
ory (Kpram) for microprocessor 
and minicomputer development. 

Random-access memory 
(RAM) and a 16-key board are 
coupled in the system, the ven- 
dor said. The Kpram and pro- 
grammable read-only memory 
(Prom) are directly circuit-inter- 
changeable through the normal 

The P-24 with 256 (4-bit) 
words costs $215; the P-28 with 


Micro 


Products 


256 (8-bit) words and the P-54 
with 512 (4-bit) words cost 
$265; and the P-58 with 512 
(8-bit) words costs $325 from 


stations. The Mini DataStation 
combines powerful interactive 
editing capabilities with dual car- 
tridge, integrated local mass 
storage — all in one compact 
economical, easy-to-use unit 


EDIT AND ENTER Pi 
DATA OFF-LINE. 


Delete. Insert. Emphasize. Format. At the touch 
of akey. Watch computer-connect charges drop 
And watch the happy faces of your operators as 
they discover the fatigue-fighting readability of 
Our unique, crisp characters (HP uses a9 x 15 
dot matrix cell) on our non-glare display yOu 


- side 
110,000 BYTES TO THE CARTRIDGE. 
Yet small enough to slip into a’shirt pocket, with 
assured interchangeability and extraordinarily 
high reliability 


ACCURATE DATA ENTRY SIMPLIFIED. 
Now operators can ‘get it right’ before 

Its transmitted. High-resolution charac- 
ters and achoice of additional plug-in 
character sets eliminate makeshift 
symbols. Theres even one for forms 
drawing. Design new forms when 


the firm at 228 N. El Molino, 
Pasadena, Calif. 91101. 


Floppy Disk Kit 
Has Interface 


ROCHESTER, N.Y. — Sykes 
Datatronics, Inc. has an OEM 
floppy disk system kit which 
interfaces to microcomputers. 

The Floppy System Kit con- 
sists of a smart disk controller, 
one to four Sykes floppy disk 
drives, interconnecting cables 
and a hardware interface for 
connecting the system to micro- 
computers. 

The disk controller is packaged 
on a PC board and requires less 
than 1 in. of space, Sykes said. 
Additional disk drives are daisy- 
chained from the first drive. 

Price for one single-drive kit is 
$1,398 from the firm at 375 
Orchard St., Rochester, N.Y. 
14606. 


1/0 Controller From Tl 
Replaces 8080 Circuits 


DALLAS -— Texas Instruments, 
Inc. (TI) has an I/O controller 
that replaces five or more sup- 
port circuits for the firm’s TMS 
8080 and the Intel 8080A, the 
firm said. 

The TMS 5501 operates under 
8080 or 8080A software control 
and provides for the transmis- 
sion of serial data, input and 
output of 8-bit parallel data, in- 
terrupt servicing and _ interval 
timing, the company said. 


Asynchronous data is handled 
at rates from 110- to 9,600 bit/ 
sec. 


The 5501 prioritizes eight in- 
terrupts; interrupts are indi- 
vidually maskable by software 
and can be accepted as they 
occur or can be polled, accord- 
ing to the vendor. 


The TMS 5501, packaged in 
40-pin ceramic, costs $32.80 
each for up to 24 units; a plastic 
version will be available later this 
year from the firm at P.O. Box 
5012, Dallas, Texas 75222. 
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GMI Approves Sales Talks 


GRAHAM, Texas — Graham Magnetics, 
Inc. (GMI) has approved in principle 
negotiations for the sale of its business 
and assets to Sun Ventures, Inc., a sub- 
sidiary of Sun Oil Co., for a purchase 
price of $14.3 million. 

The transaction is subject to the ap- 
proval of the boards of directors of both 
companies and the stockholders of GMI. 

GMI said it would seek to have Sun 
Ventures assume certain liabilities, but 
these do not include the assumption of 
any liabilities of GMI or certain of its 
officers or directors that may result from 
the ‘‘class action’’ suit of Lumpkin vs. 
Graham Magnetics et al, filed Dec. 31. 

The final negotiations will. take place 
only after the outcome of the suit is 
known, according to a GMI spokesman. 
Fujitsu Expanding for Amdahl 

TOKYO — Fujitsu has announced plans 
to expand production capacities of Am- 
dahl Corp.’s 470/V6 to meet increasing 
incoming orders from U:S. users. 

A total of eight systems have been 
exported to Amdahl since December 
1974, while outstanding orders for the 
470/V6 total 21 systems at the present 
time, according to EDP/Japan Report. 

Based on the prospect of sizable addi- 
tional orders, the present production 
capacity of two units a month will be 
increased to three units per month by this 
summer and four units by fall. 

Fujitsu Increasing Spanish interest 

TOKYO — Fujitsu Ltd., has been au- 
thorized by the Spanish government to 
increase its interest in Fujitsu. Espania 
S.A. of Spain to 100% from the current 
50%. 

Officials said the 50% interest in the 
Spanish company will be purchased from 
Banco Espanol de Credito. 


Supershorts 


Inc. has delivered its 
10,000th CRT terminal to Mainland 
Computer Corp. in Stratford, Conn., a 
distributor of peripheral equipment. 

AMS Semiconductor Division of Ad- 
vanced Memory Systems, Inc. has estab- 
lished a European headquarters to expand 
sales of semiconductor memories and sub- 
systems to OEMs in Common Market 
countries. 


Lear Siegler, 


Pro-Log Corp., a manufacturer of micro- 
processor subsystems, has added sales 
representatives in Australia, New Zealand, 
Sweden, Switzerland and Italy. 
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Possibilities Seen Endless 


Nets to Grow, Change in Era of Micros 


By Molly Upton 
Of the CW Staff 

SAN FRANCISCO — The advent of 
microsystems will bring forth an era in 
which the growth and variety of network 
possibilities are almost uncountable, ac- 
cording to Earl C. Joseph, staff scientist 
and futurist at Univac. 

The microsystem, in which applications 
and systems support software will be on 
the same chip as the processor and the 
memory, will present ‘ta whole new ball- 
game” to those involved with networks, 
he said. 

Joseph spoke at an IEEE Computer 
Society Compcon 76 spring conference 
session on ‘“‘What Will Happen With Com- 
puter Networks.” 

By imbedding more software on chips, 
users’ software costs can be reduced, he 
said. Through this development, users will 
be able to describe what is to be per- 
formed rather than how, he said. 

“The groundrules are going to change 
and we might as well put as much func- 
tional or memory logic as possible into 
each chip,” he said. 

Micros will continue the trend toward 
decentralization of computing intelli- 
gence and will enable fault-tolerant com- 
puting to become a reality since backup 
of system elements will be inexpensive, 
he said. 

Also, users will be able to grow within a 
system by adding microprocessors for 
specific applications rather than upgrad- 
ing to a different system, he said. 

The cost of such chips will be deter- 
mined more by the universality, or high 
demand, rather than the complexity of 
the chip. 

With that in mind, Joseph described 
what he would like to see in a smart 
interlace module. 


It would have intelligence to handle the 
following variable features: bit, character 
and word handling; variable arithmetic 
operations and transformation; address- 
ing, protocol methods and_ transforma- 
tion; security/protection mode as well as 
electrical interfaces. 

In addition, the smart interface would 
contain dynamically variable personaliz- 
ing characteristics such as profiles of user, 
system and file as well as the ability to 
perform variable error control. 

It would also contain system, network 
and distributed system smarts as well as 
handle variable interface conversion and 
transferability . 

In addition, the system should be able 
to perform a host of variable data man- 
agement functions as well as source “yoo 

These modules will enable users 


dynamically compile the internal archi- 
tecture as well as their networks. They 
will be able to alter architecture in real 
time, he said. ‘‘Imagine the efficiency.” 

This type of unit will contain memory 
functions for storing parameter lists to 
define what part of its capability is used. 
Thus its internal architecture can be de- 
fined. 

“The information to be loaded becomes 
the ‘programming’ task of such a future 
system. Note that this type of program- 
ming is not of the procedure-oriented 
language type wherein the program ‘de- 
fines’ how the system is to do the task, 
but rather a type of language for defining 
what the system is to perform,” he said. 

With the development of other special- 
purpose, hard program modules for appli- 

(Continued on Page 40) 


Japan DP Mart Developing 
With Government’s Help 


SAN FRANCISCO — With considerable 
capital infusion from the Japanese gov- 
ernment, domestic computer firms are 
proceeding in development of both small- 
and large-scale computers as well as co- 
operative ventures, according to a paper 
prepared by Hitoshi Watanabe, Kazunori 
Shimayaa and Toru Mikami of Nippon 
Electric Co., Ltd. (NEC). 

The six native firms have about a 50% 
share of the total computer market in 
Japan, Watanabe told a session at the 
IEEE Computer Society Compcon 76 
spring conference. 

The small computer field is growing 


ERA to Attend Compdesign/76 


CHICAGO — The Electronics Repre- 
sentatives Association (ERA) will be par- 
ticipating in each of the cities in which 
Compdesign/76, a show sponsored by 
Computer Design magazine, is appearing 
starting last week in Woburn, Mass., a 
Boston suburb. 

Mingling with members of what they 
consider a very important segment of the 
marketplace, ERA _ representatives will 
join Compdesign/76 in New York, Chica- 
go, Los Angeles and San Francisco. 

“Contacting end users and OEMs alike 
at a show like Compdesign/76 is a func- 
tion and a service the representative can 
perform for his principals and manufac- 
turers, getting them some exposure and 
penetrating deeper into the market,” Paul 
Mazzacana, communications director for 
ERA National, said. 


UPDATA (0 


New data processing courses from ASI 


IMS APPLICATION PROGRAMMING 


This course, the second in a series of courses on IMS, 
provides an application programmer with the knowledge 
needed to code programs to process against IMS data 
bases. Also covered is the logical terminal concept and 
its use in processing communication terminals. Particular 
attention is paid to proper selection of IMS calls to 
process efficiently a given IMS data base structure. Also 
included are “hands-on” exercises to give the student 
actual experience before returning to the job. A reference 


guide for on-going training is provided. 


ERA, which performs a marketing func- 
tion within the industry between the 
representatives and the manufacturers, 
feels its participation is important be- 
cause it sees, ‘“‘as most economists and 
other people in the electronics industry, a 
tremendous growth potential in the 
whole area of computer and data proc- 
essing,” Mazzacana said. 

Representatives from ERA’s Technical 
Products Division will be staffing a table 
in each of the five Compdesign/76 cities. 
They will be available to discuss the use 
of representatives with marketing people 
who attend the show. 

Many ERA chapters produce buyers’ 
guides, and these will also be available in 
some cities to help the OEM or end user 
find sources of particular products they 
might want. 


STRUCTURED PROGRAMMING CURRICULUM 


This series of courses provides an in-depth coverage of 
such S-P elements as Top-Down Methodology (in analysis, 
programming, and coding), Tree-Like Hierarchy, Control 
Patterns, the Project File, Structured Walk-Throughs, 
Chief Programmer Teams, HIPO, Function Specifications, 
ANS and Chapin Charts, and many others. Through 
extensive exercises it lets Analysts design systems, 
Programmers program them, and Managers select and 
organize team members and projects using the skills 
thev've developed. 


very rapidly, at a projected annual rate of 
30% to 35%, he said. 

Five manufacturers offer systems cost- 
ing less than IBM’s System 32. Over half 
of all computers in Japan, 51.8%, belong 
in the very-small-scale group, and 24.4% 
are in the small-scale category, Watanabe 
said. 

Total 
30,095. 


number of systems installed is 


Three Groups 


Currently the six firms are aligned into 
three groups and will soon consolidate 
into two groups, he said. 

The existing groups are NEC and Toshi- 
ba, Fujitsu and Hitachi and Mitsubishi 
Electric Corp. and Oki Electric Industry 
Co. 

As evidence of activity in product intro- 
ductions,. three new series were an- 
nounced in 1974 by NEC, Fujitsu and 
Mitsubishi-Oki. 

This year will see the beginning of a 
national project to develop high-density 
large-scale integration (LSI) circuits with 
which to counter the expected IBM Fu- 
ture Systems. . 

Between 1976 and 1979, $300 million 
is expected to be invested in the effort. 
The LSI project will be conducted by the 
Ministry of International Trade and In- 
dustry (Miti), Nippon Telegraph and Tele- 
phone Public Corp. (NTT), NBC, Toshi- 
ba, Fujitsu, Hitachi and Mitsubishi. ~ 

The comprehensive automobile control 
system, funded for $17 million, is in- 
tended to develop a method of control- 
ling auto traffic. 
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By Molly Upton 
Of the Cw Staff 

SAN FRANCISCO — Does the super- 
computer have a future? Panelists at a 
recent IEEE Computer Society Compcon 
76 session here generally agreed they do, 
but for different reasons. 

John Blakemore of Texas Instruments 
said there will be supercomputers as the 
pendulum swings once again, but they 
may be super in a hierarchical sense 
they will administer the multitude of 
micros that will be found in systems as 
well as daily life styles. 

Consultant Charles T. Casale observed 
that with the current pricing structure by 
mainframes, notably IBM, it is likely su- 
percomputers and minis could squeeze 
out the mainframes. 

Francis J. Balint, executive director of 
the Office of Management and Computer 
Systems at the National Oceanic and At- 
mospheric Administration, presented the 
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Supercomputers Have Future, But Micros Seen Factor 


view of the user who has a need for even 
larger number-crunchers than those cur- 
rently available. 


Grosch’s Law Updated 


Blakemore pronounced a corollary to 
Grosch’s Law, which states that prices of 
computer systems increase as the square 
root of performance increases. If the cost 
of micros is lowered through volume pro- 
duction, he said, the economies of scale 
may be greater than Grosch’s Law pro- 
vides. 

Just as the ’60s were the era of “‘bigger 
is better,’ the °70s are the era of smaller is 
better; ““‘The micro bandwagon is rolling 
and won’t stop in the ’70s,”’ he said. 

Bandwagons start rolling, he remarked, 
not necessarily because of technical 
merits, but because people wish to take 
advantage of and participate in sharing 
experiences, such as software develop- 
ment, he said. 


A guide 
through the 
Hardware 


Jungle 


How to hunt big gains and avoid white elephants - in our 
March 29th report on “Stretching Your Hardware Dollar.” 


In the ’60s, it seemed the problems to 
be tackled were bigger than the available 
computers, Blakemore said. Now people 
are turning to smaller computers to solve 
specific problems. 

Blakemore, reflecting on the importance 
of system cost, said memory bandwidth is 
a fundamentally important technical fac- 
tor. In supercomputers the cost per bit of 
core decreased as the memory size in- 
creased; as the cost of the system rose, it 
was cost-effective to increase the com- 
plexity of the central processor, he re- 
marked. 

With semis, the way to lower costs is to 
select one design and produce it in vol- 
ume. The computer designer of today is 
now under no pressure to make a com- 
plex CPU, he said. 4 

Micros are finding their way into stand- 
alone, real-time processing functions like 
manufacturing control; simple, rapid 
computations of clerical and administra- 


If you’re shopping around for a way to increase your system 
capacity without moving up to a much bigger and much more 
expensive mainframe, then you ve probably found that there’s 
no “bargain basement” in DP. Instead, there’s a hardware 
“jungle” of vendors, lessors, systems and peripherals. Most 

of them are, ostensibly, designed to deliver the added computer 
power you need for a fraction of the cost. But will they leave 

you out of the industry mainstream later on? Can enhancements 
really pay their own way? We'll be taking an in-depth look 

at questions like these in “Stretching Your Hardware Dollar,” 
appearing in the March 29th issue of Computerworld. 


Edited by Patrick Ward, this supplement will be filled with 


application stories and “how-to” tutorials on the ways you can save 
money choosing and acquiring hardware. We'll look at used 
machines, minis for offloading applications, and enhancing your 
systems with independent vendors’ memory and peripherals. 
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tive natures; and real-time systems in 
which they may be partitioned, Blake- 
more said. 

Micros are a ‘“‘subliminal seduction” 
since they’ll be included in products and 
people won’t know or care that a semi- 
conductor unit as such is there. At most, 
people will know it as a hardware sub- 
routine, he said. 

Sometime during the 1980s the cycle 
will be complete when the user needs to 
automate the management of his multiple 
microcomputers, he predicted. 

“The supercomputer designer should 
not switch to another business, but 
should just go undergound,” Blakemore 
advised. 

Micros will affect systems design, he 
said. It will be convenient and cost-effec- 
tive to dedicate them to tasks. This con- 
trasts with the usual compulsion to use 
the system most of the time, he re- 
marked. 

Given the principal constraint of proces- 
sor speed, it is the designer’s task to find 
a way to use it, he said. 

By way of defining ‘‘supercomputer,” 
Balint gave his versions of generations of 
computers. Back in 1955, the IBM 704 
had, for comparison’s sake, a power of 1. 
In 1960, the IBM 7060 had a power of 5 
and, in 1966, Control Data Corp.’s CDC 
6600 had reached 25, Balint said. 

By 1970, the CDC 7600 and IBM 195 
had a rating 125 times more powerful 
than the 704, he said. 

In 1975 there was Texas Instrument’s 
Advanced Scientific Computer (ASC) 4X, 
with a factor of 625. At this rate, by 
1980 there should be something with 
3,125 times the power of a 704, he said. 


Casale remarked he didn’t know how 
Grosch’s Law has affected pricing in the 
industry. When he worked at CDC he told 
management it could charge more for its 
machines than it was planning to, but 
management was convinced that users 
would not pay above the range defined 
by Grosch’s Law, he said. 

There is no question minis are nibbling 
at the edges of IBM mainframe territory, 
he said, citing the Digital Equipment 
Corp. Decsystem-10. 

The telecommunications revolution is 
not going to happen as fast as people 
want because of the various state, federal 
and local pricing and regulatory agents, 
Casale said. 

{t costs $1 to send a packet of data 
from a CPU to a disk, $100 through a 
modem and lines across the street and 
$1,000 across the country, he noted. 


Although all elements of the DP indus- 
try are trying to bombard the user with 
solutions, many of these run counter to 
telecommunications realities, problems of 
complexity and social issues, he said. 


Nets to Grow, Change 
In Era of Micros 


(Continued from Page 39) 
cations with a similar range of variability , 
the “resulting total architecture of future 
computers and networks thus becomes 
dynamically compilable, but in a vastly 
different way than the classical compile 
procedures,” he said. 

The ‘‘complete then run” approach dis- 
appears, and compiling is done while run- 
ning. This involves a ‘‘dynamic (to appli- 
cation’s unique needs) defining (and re- 
defining) of what each module’s pins are 
connected to internally as well as what 
modules are connected together (within 
the computer as well as the network) to 
perform the total application,’ Joseph 
said. 

Microprocessors will also be applied to 
programming, peripherals, operations, 
computer systems, maintenance, common 
household appliances, autos and their net- 
working, he said. 
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Predicted for Europe in 1975-84 
Mini Peripheral, Software Mart to Expand Nine-Fold 


By Toni Wiseman 
Of the CW Staff 

NEW YORK -— The market for 
minicomputer peripherals and 
software in Europe will expand 
nine-fold from $69 million in 
1974 to $621 million in 1984, 
outpacing the growth of mini 
CPU shipments, according to a 
study conducted by Frost & Sul- 
livan, Inc. 

“The cumulative market over 
that decade will come to $3.3 
billion,’ the report stated, with 
the market for main memories 
adding another $2.7 billion. 

“The rapidly declining cost of 
both logic and main memory 
components, combined with the 
expansion of minicomputer- 
based applications, has meant 
that peripheral equipment and 
software are becoming respon- 
sible for an ever-increasing pro- 
portion of total minicomputer 
system cost,” the report said. 

In the 10-year period 
1975-1984, peripheral deliveries 
are forecast at $3.27 billion, as 
well as a further $2.7 billion in 
main memory modules, the mar- 
ket research firm predicted. 


Hard-Copy Units 


Hard-copy peripheral units, in- 
cluding paper tape and punched 
card input/output, optical char- 
acter and mark readers as well as 
printers, will account for 27.19% 
of total shipments in the 10-year 
period. Printers alone will total 
$577.56 million, an increase 
from $6.38 million in 1974 to 
over $140 million by 1984. 

Shipments of serial storage 
units of $360 million, or nearly 
11% of the total, will be made 
over the period. 

The market for magnetic tape 
units, for instance, is expected 
to increase from $8.86 million in 
1974 to almost $30 million 
before declining to $24.86 mil- 
lion by 1984, the report said. 

Total shipments for magnetic 
tapes during the period are esti- 
mated at $229.1 million, as com- 
pared with $58.3 million for 
data cartridges and $72.6 million 
for magnetic tape cassettes. 

Shipments in 1974 of random 
access storage units, estimated at 
$16.9 million, will climb to $50 
million by 1977, $100 million in 
1979 and $200 million in 1982, 
the report predicted. 

Random-access_ storage units 
represent the fastest growing 
category of mini _ peripheral 
equipment used with minicom- 
puters and will account for 
$41.31% of total peripheral ship- 
ments. 

“Head per track drums and 
disks had $4.52 million worth of 
deliveries in 1974, and this sec- 
tor will increase until in the late 
1970s when the impact of new- 
technology external main mem- 
ories will cause an abrupt decline 
to less than $3 million in 1984, 
making a total of $64.43 mil- 
lion,” the report predicted. 

“Conversely, the moving-head 
disk sector will grow from 
$12.08 million in 1974 through 
$100 million in 1980 to over 
$200 million in 1984 for a total 
of $1.16 billion,” it continued. 


Floppy Disk Shipments 


Shipments of floppy disks, 
which were first introduced for 


minicomputers in 1974, will 
total $181.6 million by 1984. 

Internal main memory ship- 
ments will total $2.7 billion for 
the 10-year period, of which 
2.5% will be for read-only mem- 
ory, and 6.8% will be for com- 
patible modules. 

Frost & Sullivan predicted the 
availability of large-capacity ex- 
ternal main memories by the late 
1970s, “probably based upon 
magnetic bubble techniques or 
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charge-coupled devices (CCDs). 
It is unlikely these will be in 
use on minicomputers prior to 
1978, but thereafter this market 
will expand rapidly, for a fore- 
casted $132.8 million of ship- 
ments up to 1984,” the report 
said. 


Two Software Areas 


The report classified software 
into two areas, applications-as 
well as control, utility and pro- 


gram writing. 

Some $7 million will be spent 
for independent software com- 
pany development of systems 
and control software, ‘‘although 
minicomputer manufacturers’ 
anticipated revenues from un- 
bundling will amount to $89.3 
million over this period,’ the 
study noted. 

The European applications 
software market, however, will 
expand from $4.7 million in 


revenues in 1974 to over $60 
million in 1984, for a total of 
almost $250 million, the report 
said. 

Germany will be the largest 
market for minicomputer soft- 
ware and peripherals during the 
10-year period examined, the re- 
port stated, with a total market 
value at $782 million. The 
United Kingdom follows with a 
market of $657.5 million, then 
France with $623.9 million. 
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Venture Capital Funding Still Hard to Get: 


By Molly Upton 
Of the CW Staff 

SAN FRANCISCO — The cli- 
mate is improving for new issues 
and for second-stage financing, 
but the criteria for venture capi- 
tal funding remain as severe as 
previously, a panel of financiers 
told the IEEE Computer Society 
Compcon 76 meeting here re- 
cently. 

There is, however, a growing 
number of high-technology firms 
receiving venture capital, and 
large industrial firms are joining 
the somewhat diminished ranks 
of those venture capitalists in- 
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vesting in startup companies, ac- 
cording to Richard J. Hanschen 
of New Business Resources. 

In 1974 there was only one 
high-technology company start- 
ed with venture capital of over 
$1 million, two in 1975, and 
there have already been one or 
two this year, he said. 

Hanschen said his firm looks 
for a company that offers a 
fundamental change in cost ef- 
fectiveness on an order of magni- 
tude from existing procedures. 

If the concept of the product is 
to do just a 20% to 30% better 
job over what is already being 
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A new marketplace for users and 
suppliers of turnkey systems. 
This new section of Computerworld classified display pages is 
here to provide a marketplace for computer systems that are 
designed to solve particular industry or application problems. We 
call them “turnkey systems” because they are usually combina- 
tions of hardware and software completely set up to perform 
specific processing tasks — e.g., hospital billing systems or retail 
inventory control. All you have to do is ‘turn the key” and 


you’re in business. 


There are now thousands of different turnkey systems available 
in the United States (and over a thousand ‘Systems Houses” 
engaged in the process of creating them). The number of systems 


is growing steadily. 


With so many systems and so many suppliers, it’s difficult to 
match user needs to proper products, and this new advertising 
section can perform a useful function in this matching process. 

As a user of computer services, we hope you'll check the ads in 
this section each week to see if there is a turnkey system that can 
help solve one of your processing problems. And as a marketer of 
Turnkey Systems, we invite you to run a regular ad for your 
product in this space. The cost is quite reasonable, and a regular 
small-space ad can be very cost-effective. 

It’s easy to place your ad in our turnkey systems section, 
because we can do your typesetting at no extra cost. For details 
and an easy-to-use ad placement form, just call or write: 


Debra Franchi 
Classified Advertising Department 
Computerworld 
797 Washington Street 
Newton, Ma. 02160 
(617) 965-5800 


done, ‘‘we classify this as a prod- 
uct extension,” he said. “We as- 
sume such improvements will 
eventually be done in existing 
corporations.” 


Product Leadership Important 


Hanschen feels companies that 
do not supply product leader- 
ship and which rely on being a 
second source or plug-to-plug 
compatible source will find little 
or no interest on the part of the 
venture capitalist. 

In addition, investors seek bet- 
ter than 50% compounded an- 
nual return for a risk/reward in- 
vestment in order to top the 
advantages offered by _ solid 
bonds paying 10% annually, he 
said. 

Hanschen looks for companies 
with prospects of obtaining reve- 
nues of $50 million annually 
within five to seven years in 
order to be able to go public, he 
said. 


Comes in Cycles 


Phillip Greer of Westven Man- 
agement, a second-level equity 
financing company, said ‘“‘tech- 
nology has to compete with 
other types of investments for 
our money, and frankly it hasn’t 
done that well.” 

Westvan has not invested in a 
technology firm since 1973, he 
said. 

But risk financing comes in 
cycles, he said, and 1976 seems 
to be the start of an upswing. 
Greer sees increasing interest in 
early second-stage investment by 
existing funds and has also heard 
talk of new funds, he com- 
mented. 

A conservative estimate of 
money under professional man- 


agement earmarked for this type 
of investment is $250 million, he 
said. 

If he were in a young firm, 
Greer said, he would aggressively 
seek long-term funding either 
through private firms or by go- 
ing public. 

What do these second-level fi- 
nanciers look for? Sound man- 
agement as shown in the firm, 
proprietary product or service or 
special market position and large 
and growing demand in a market 
that is reasonably difficult to 
enter, he said. 

Greer said he wants to be sure 
his firm can provide the capital 
requirements of the young com- 
pany, either alone or with a part- 
ner for several years. 

He seeks an investment return 
of 35%, which is lower than 
initial funding but also provides 
less risk and a shorter time 
frame, he explained. 


End of Drought 


Duane Kirpatrick, director of 
institutional services at Ham- 
brecht and Quist, underwriters, 
said the new issue market started 
in February and came after a 
drought that lasted from March 
1974 to January 1976, a time 
when there were no public offer- 
ings by small technology firms. 

Kirkpatrick, outlining what a 
firm should consider when 
thinking of going public, said the 
advantages of public rather than 
private financing are that it di- 
versifies the assets of the owner- 
managers, provides liquidity for 
initial investors and is an alter- 
nate source to bank credit. 

With the influx of funds the 
firm can expand its bank lines; 
being a listed stock could be 
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Financiers 


useful for being acquired and in 
creating a solid image, he said. 

However, the disadvantages are 
the expenses, which have risen 
dramatically since five years ago. 
The Securities Exchange Com- 
mission (SEC) requires fuller dis- 
closure now, which could be to a 
firm’s competitive disadvantage, 
and the requirements consume 
management time, he said. 

One basic difference between 
public and private firms is that 
public firms are under more 
pressure to continue growing, 
which could lead to taking more 
risks, he said. 


Search for Underwriter 


An underwriter should be se- 
lected carefully, and a firm 
should be sure the underwriter 
will do a good job of widely 
distributing the stock, Kirk- 
patrick advised. The underwriter 
should also be capable and will- 
ing to maintain an orderly mar- 
ket afterwards, he added. 

Firms should choose an under- 
writer as they would another 
type of professional, he said. 
While firms should shop for un- 
derwirters, they shouldn’t shop 
their company so it becomes 
shopworn, he added. 

Firms should talk to the clients 
of an underwriter to see what 
type of job the firm has done, 
Kirk patrick said. 

The underwriter, in turn, 
should be enthusiastic about the 
basic business’ the entre- 
preneurial firm is in. Manage- 
ment has to pass approval and 
figures must measure up to the 
underwriter’s standards, he said. 

SEC requires three years of au- 
dited history and most under- 
writers want five years, he said. 


Quality of Service Seen Growing Concern 
To Users of Distributed DP Networks 


By a CW Staff Writer 

SAN FRANCISCO — Users of 
distributed computing networks 
are becoming increasingly con- 
cerned with the quality of serv- 
ices provided to them, according 
to Thomas N. Pyke Jr., chief of 
the Computer Systems Engineer- 
ing Division of the National 
Bureau of Standards (NBS). 

“The time has come to give full 
consideration to user service 
quality,” he said at the IEEE 
Computer Society’s Compcon 
76 spring meeting held here re- 
cently. 

“Users are becoming more con- 
scious of and discriminating in 
their selection of services, much 
more dependent on correct and 
reliable service delivery and 
much more concerned about 
service deficiencies,” he said. 

He defined distributed com- 
puter networks as those having 
multiple processors providing 
service to end users. 


‘Functional Fidelity’ 


First on his list of user needs 
was ‘functional fidelity’’ — ac- 
countability and auditability. 
Does the system do what it is 
supposed to do and not do what 
it is not supposed to do? he 
asked. 

It is generally acknowledged 


this can be a problem where one 
computer is involved. but ‘‘we 
have only begun to look at the 
control of jobs in a multiple 
computer network,” he said. 

Pyke believes it is in the user’s 
best interest to have some con- 
trol over the situation. The user 
needs to be able to download 
programs from the network onto 
his mini or intelligent terminal, 
he said. 

He also needs to have self-diag- 
nostic capability under his con- 
trol, Pyke said. How does the 
user know his intelligent termi- 
nal is functioning well? he asked. 

The DP profession has glossed 
over the matter of assuring that 
a computer system is working 
correctly, he said. 

The second item on his list was 
the level of performance. The 
user should be concerned with 
response times to his interface 
rather than with internal net- 
work performance. 

The NBS has developed a net- 
work measurement system for 
this purpose, he noted. 

Ease of use at all levels is also 
important, he said, describing 
the plight of the user who has to 
use several different networks 
and consequently several pro- 
tocols and procedures. 

The NBS has an interagency 


group investigating standardized 
user protocols, he said. 


Multiples More Reliable 


Multiple system networks have 
the potential to be more reliable 
than single systems, he said, add- 
ing the key is to make fail-soft as 
transparent as possible. 

Availability is another element 
of user concern and Pyke sug- 
gested there may be a scheme to 
automatically direct a user to an 
available system. 

Standards are also needed for 
interfaces between processors so 
the user can upgrade on a modu- 
lar basis by auditing processors. 
A user’s effort in upgrading 
should be minimal, he said. 

Maintainability is another fac- 
tor. Remote- as well as self-diag- 
nostic ability is needed, he said. 

Concerning data confidential- 
ity, the industry has ‘‘a long way 
to go and a lot to learn about 
making sure a system doesn’t do 
what it’s not supposed to,” he 
said. 

In addition to automated per- 
sonal identification techniques 
and data encryption, another 
method of protecting data might 
be local storage of some files in 
order to reduce the number of 
accesses to a remote data base, 
he suggested. 
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Germany Largest Market 
For U.S. Gear in Europe 


WASHINGTON, D.C. — Ger- 
many is currently the largest 
European market for U.S. hard- 
ware, with total value of in- 
stalled equipment valued at $8.1 
billion, excluding midi and mini 
equipment for which compar- 
able data is not available, accord- 
ing to a U.S. Department of 
Commerce report. 

The market for standard com- 
puter hardware has reached a 
degree of saturation, with re- 
placement sales by far exceeding 
sales of new equipment, particu- 
larly in the medium-sized and 
larger ‘‘universal’” office com- 
puters, the report said. 

The best outlook is for mini- 
computers, with a _ projected 
market volume of $1.6 billion in 
the Federal Republic of Ger- 
many by 1983. 

According to a census report 
titled Diebold Statistik, the 
number of installed systems of 
standard size and up, including 
process contro] systems, totaled 
20,860 installations as of Jan. 1, 
1975. This figure represents a 
27.1% increase over the corres- 


ponding figure for 1973. 

In addition to the larger sys- 
tems, Diebold estimated there 
are some 63,000 ‘“‘substandard- 
size’’ computers installed in Ger- 
many. 

Imports of DP-related equip- 
ment from the US. in 1974 


‘International 
News 


amounted to $195.2 million, up 
20% from 1973. 

Broken down by _ segment, 
CPUs totaled $31.7 million, a 
37% increase from 1973; pe- 
ripheral memories, $64.4 million 
for a 16% increase; peripheral 
input/output units, $36,277; 
and other peripherals, $18,694, 
according to Commerce, 

German imports of U.S. soft- 
ware are minimal, the U.S. re- 
port said. Part of the problem is 
that U.S. software packages have 
to be modified and updated to 
meet conditions prevailing in the 
German market. 


No Longer Linked to U.S. Parent, 
CMC Revamps Key-to-Disk Line 


LONDON — CMC Ltd., now 
no longer tied to its former 
parent, Computer Machinery 
Corp., is taking strides to en- 
hance its keyprocessing system 
by renaming the series, adding a 
denser disk drive and increasing 
its foreground/background capa- 
bilities. 

The series, called the 5000, in- 
cludes the 5100, which replaced 
the CMC 3; the 5200, in the 
same range as the CMC 12; and 
the 5300, which replaced the 
CMC 10. 

Systems can be field-upgraded 
to the equivalent Series 5000 
system with the installation of a 
200 track/in. Wangco disk drive, 
according to an article in Com- 


puter Weekly. 

Users now have the option of 
using an interactive supervisory 
CRT keyboard terminal made by 
Zentec Corp. 

The 5000 offers a file manage- 
ment package which enables in- 
dex sequential file searches to be 
performed while operators are 
entering data. 

The 5200 user can validate 
data being entered in the fore- 
ground while batches of data 
already entered but not vali- 
dated are checked in the back- 
ground. 

In addition, the background 
mode on the 5200 can be used 
for various applications such as 
credit control, the article said. 


Foreign Cl Notes 


Siemens AG has entered into 
an agreement with Fujitsu to act 
as the European agent for the 
Japanese firm, according to in- 
dustry reports. 

In addition to immediately 
strengthening its own product 
line for its European markets, 
the agreement could give Sie- 
mens long-term interests in the 
other computer markets of the 
world, according to EDP/Europa 
Report (EDP/ER). To consoli- 
date its links with Fujitsu, Sie- 
mens has taken a 6% share- 
holding in a subsidiary company 
of its partner. 

EDP/ER further speculated 
that Siemens could become 
European agent for the Amdahl 
Corp. 470V/6, since Fujitsu has 
a 43% interest in Amdahl. 


Contracting agents Logica of 
the UK and Sesa of France have 
successfully conducted ac- 
ceptance trials of the packet- 
switching systems for nodes of 
the European Information Net- 
work (EIN). The test used two 
nodal switches interconnected 


by 48 kbit/sec links. 

The European Computing Serv- 
ices Association (Ecsa) has been 
formed to serve as a unified 
body for the services industry in 
Europe. Ecsa will hold its first 
conference in June. 


POSITION 
WANTED 


SOFTWARE 
DESIGNER 


Consultant available on a free 
lance basis. With over 12 years of 
experience in the D.P. field con- 
sidered to be one of the best 
software designers in the industry. 
Outstanding references. Micro- 
processors and microprogram- 
ming. Also worked with CICS. 
East Coast location. Write to: 
CW Box 4597 
797 Washington St. 
Newton, Mass. 02160 


XS) COMPUTERWORLD 


POSITION ANNOUNCEMENTS 


EDP OPPORTUNITIES 


CORPORATE TECHNICAL 
CONSULTANT-Fortune co seeks 
hands-on 370 DOS/VS Sysgen 
exp. A generalist with verbal & 
written communication skills to 
develop, document & monitor 
corp. technical standards for total 
compatability at multi data center 
locations. HQ staff position 
$23-25M 
Bill Borrelli (212) 349-3610 


WM Harris agency 
150 Broadway, New York, 
NY 10038 
535 5th Ave, New York, 
NY 10017 


PROFESSIONALS 

NCR CENTURY 

Upstate New York 
Systems & Programming Man 
ager- Growing retail co. seeks 
dynamic Sys/Anal to step up and 
lead NCR 201, ON LINE, NEAT 
3 shop. Profit sharing, exc. bene- 
fit package $20,000. 
Programmer Analyst - Expanding 
mfg. firm challenges Prog/Anal 
exp with NEAT 3 to implement 
new mfg. sys. Position leads to 
proj. mgt. Strong user interaction. 
All benefits. $17,000. 
All fees & expenses assumed by 
client co. 
Data Processing Manager, ETHAN 
ALLEN PERSONNEL, 55 Market 
St., Suite 300, Poughkeepsie, 
N.Y. 12601, (914) 471-9700 


SYSTEMS/EDP 


SPECIALISTS 
OP ‘on te 
Mar Sys & Prog-Bk 
Sr S/A, CICS-mfg 
Proj Ldr-mfr 
Software-Prog Bk 
Prog-PDP Basic+ 
Prog/Anal, BOMP 
Prog/Anal, Manuf 
Prog, Cobol, RPG II 
Prog/Anal BAL, Bk 
Positions thru-out Ameri 


PPAR PHHHH 


PERSONNEL AGENCIES 


333 N. Michigan Ave. 
Chicago, iL 60601 
(312) 782-6930 


Et ROBERT HALF 


Digital, one of the largest computer companies in the world, is looking 
for several highly capable individuals for its Educational Services 
division. If you‘re a highly motivated individual who requires a sense of 
accomplishment with an unparalleled opportunity for professional 
development, you should contact us. 


HARDWARE 


EDUCATIONAL SPECIALIST/ 
COURSE DEVELOPERS 


Successful applicants must have a solid background in trouble-shooting techniques 
acquired through maintenance/service experience on computer systems and periph- 
erals, tapes, disks, data communications, and graphics. 


You will be required to instruct other Field Service representatives in the same 


techniques; therefore, 


desirable. 


1-3 years experience in adult education is extremely 


If you are challenged by state-of-the-art involvement as well as the opportunity to 
develop new curricula for new products from design through implementation, then 


we need you. 


INSTRUCTORS/SOFTWARE 


If you'd like the chance to teach software in a highly charged, dynamic environ- 
ment, we may have an opening for you. 
We're looking for 2-4 years Real-Time Communications, Timesharing, and Data 
Base Management.experience plus knowledge of the PDP-11. 
Languages needed are Assembly, FORTRAN, COBOL and RPG. If you have 
previous teaching experience, all the better. 


SOFTWARE 


COURSE DEVELOPMENT 


Digital has openings in the Commercial, Large System, and Real-Time areas for 
individuals who have the necessary writing skills and analytical skills to develop 
courses for in-house and customer personnel. We are particularly interested in the 
person who has good communications skills as he/she will be required to interface 
with other departments, including Engineering, Marketing, Product Line Manage- 
ment, Technical Documentation, and Field personnel. 


If you are interested, your experience should include systems and/or applications 
programming in a commercial/Real-Time environment. 
Though prior teaching experience in an adult education environment is most 
desirable, we are prepared to provide the necessary Educational Technology and 


state-of-the-art training. 


Please submit detailed resume to Susan Gulo, Digital Equipment 
Corporation, Dept. 138, 162 Main St., Maynard, Mass. 01754. 


digital equipment corporation 


an equal opportunity employer 
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IDAHO 


MANAGERS 
SYSTEMS PROGRAMMING 
Duties include OS/VS1 architec- 
ture staff supervisor and systems 
consulting IBM 370/145 with 
CALL/VS. Requires 5 years ex- 
perience and degree closing March 
31, 1976 open (may be extended) 
Senior Scientific Programmer. 
Duties include programming and 
consulting for academic users re- 
quires 2 years experience and de- 
gree. Fortran, PL/I, OS desirable. 
Closing March 18, 1976. Contact 
director computer services, Uni- 
versity of Idaho, Moscow, Idaho 

83843. AA/EEO Employer 


PROFESSIONALS 
ONLY 


If you are a programmer, pro- 
grammer/analyst, systems 
analyst, or EDP professional 
and would like the most indi- 
vidualized job search offered 
in the data processing field 
today on a local or national 
level, forward your resume, 
with present salary and geo- 
graphical preference, in strict 
confidence, to: 


DATA PROCESSING 


PROFESSIONALS 
99 Pratt St. 
Hartford, Conn. 06103 


Systems 
Analyst/Programmer 


2 years BAL experience - prefer- 
ably Univac 9000. IBM 360 ex- 
perience acceptable. Starting sal- 
ary to 16K. Large privately-own- 
ed clincial reference laboratory. 
Excellent fringe benefits. 


Contact: Ms. Parker 
Biomedical Laboratories, Inc. 
P.O. Box 2230 

Burlington, NC 27215 

(919) 227-8811 


An Equal Opportunity 
Employer M/F 


SR. PROGRAMME R/ 
ANALYST 


Strong BAL Programmer/Analyst 
who can meet the demands of a 
nationwide data service organiza- 
tion. O/S experience preferred. 
Tele-processing and/or mini- 
computer experience  helful. 
Must be a self-starter with analyti- 
cal ability and managerial poten- 
tial. Salary open. Please send re- 
sume to: L. Olson, Vend-Tronics, 
Inc., 237 E. Main St., Roselle, 
ILL 60172. (312) 529-0400. 


SYSTEMS 
PROGRAMMER/ANALYST 
Seeking an individual with at 

least two to three years experi- 
ence with CICS, DOS and BAL 
proficiency. Current system is 
360/65 with 300 CRT’s under 
CICS standard. 

Position requires design, pro- 
gramming, generation implemen- 
tation and trouble shooting. 


Send resume and salary history 


to: 
Personnel Manager 


Petroleum Data Corp. 
Building D 
1101 State Road 
Princeton, N.J. 08540 
an equal opportunity employer 


SYSTEMS MANAGER 


New England based communi- 
cation eqpt mfr seeks shirt- 
sleeve indiv w/min 4 yrs exp in 
SYS I1I/RPG Ii. Backgd in 
fin’! & mfg applications + solid 
track record from  program- 
ming to mgmt is essential. 
Documentation exp helpful. 
Degree pref. $20K (Fee pd). 
Contact P. Siegal. 


i ROBERT HALF 


PERSONNEL AGENCIES 
1310 Liberty Bank Bidg 


Buffalo, N.Y. 14202 
(716) 842-0801 


NEW LIFE! 


At 
Robert Half 
your counselor 
Isa EDP 


professional. 


figure 


it fakes 


one to 
know 
one. 


Whether you're seeking 
employment or employees 
in any of these 
specialized areas, you 
can be sure the person 
you speak with at 
Robert Half understands 
the field from your side. 
Call any Robert Half office, 
we speak your language. 


= = 
HALF 


PERSONNEL AGENCIES 
Specialists in Finance, 
Banking, Accounting 
and EDP. 


Albuquerque / Allentown / Atlanta / Baltimore 
Boston / Buffalo / Charlotte / Chicago / Cincinnati 
Cleveland / Columbus / Dallas / Denver / Detroit 
Hartford / Houston / Indianapolis / Kansas City 
Lancaster / Long Island / Los Angeles / Louisville 
Memphis / Miami / Milwaukee / Minneapolis 
Newark / New York / Oakland / Omaha / Orange. Cal 
Philadelphia / Phoenix / Pittsburgh / Portland 
Providence / San Diego / San Francisco / San Jose 
Seranton / Seatcle / St. Louis / Stamford 
Tampa / Washington / Wilmington 


London, England / Toronto. Canada / Vancouver, B.C. 


PROGRAMMER ANALYST 


Walt Disney Productions has im- 
mediate opening for a program- 
mer/analyst with 3-5 years Cobol 
Programmer Analyst experience. 
Opportunity to become involved 
in a wide range of business appli- 
cations systems including on-line 
systems in an on-line virtual mem- 
ory interactive programming en- 
vironment. For consideration, 
send resume with salary history 
to: 


Personnel Department 
Walt Disney Productions 
500 S. Buena Vista 
Burbank, Calif. 91521 
Equal Opportunity Employer 


NEW LOOK 


for all disk packs and cartridges. 


CRI will completely rebuild and repair any pack or cartridges to “‘same 
as new” condition at the lowest prices available. 


Guaranteed to perform to New Specs Fastest Turn- 
O around — Call Jim Emmerich at (216) 267-6400 for 


over the phone quote: 


Computer Resources, Inc. 
4650 W. 160th St. 
Cleveland, Ohio 44135 


DATA PROCESSING 


The listing below is a selection of 
professional EDP positions that 
we are under search for with a top 
500 listed company. The com- 
pany offers exceptional benefits, 
security, and above all, a chal: 
lenging opportunity. We are look- 
ing for self-starting individuals 
with experience in T.P., Third 
Generation hardware, manufac- 
turing and business applications, 
and hardware/software  evalua- 
tions where required. 


S28000" PROGRAMMER - 
os suet EMS ANALYST- 


3 2° ROGRAMMER/ANALYST - 
$20,000 
Please respond to: 
Pittsburgh Business Consultants 


1000 R.1.D.C. Plaza Suite 103 
Pittsburgh, PA 15238 


SUPER! 


That's what client companies and 
applicants say about our service. 
Why? We do the job from start to 
finish. Try a one to one relation- 
ship with us. Please reflect the 
following on your resumes: Cur- 
rent $ Asking $ Location prefer- 
ence(s). Partial list of current na- 
tional openings include: 

TO 
Mor. Sys/Prog. $28K 
Prog. Leaders $23K 
Data Base Admin. $23K 
Sr. Analyst(s) $20K 
Prog/Analyst(s) CICS $18K 
Tech. Writers-Bank $18K 

Bill Denny EDP-Div. 
EMPLOYERS PERSONNEL 
(404) 435-3251 
320 Interstate No. Suite 100 
Atlanta, Ga. 30339 


PROGRAMMER/ 

ANALYST 
Major Financial institution in 
search of individual with hvy 
exp in COBOL, OS/IMS, some 
AL. Financial bkgd preferred. 
Growth Oppty: $16K Fee 
Paid. 


i ROBERT HALF 


PERSONNEL AGENCIES 


12 S. Main St. 


Co 
Memphis, TN 38103 
™ (901) 523-8950 


EDP Careers 


Since 1968 


Compu-Search has sought out ex- 
ceptional individuals with Data 
Processing related skills for large 
and small companies throughout 
the United States and Canada. We 
also have been very successful in 
locating challenging new positions 
for thousands of people who have 
requested our assistance. If you 
are a talented achiever interested 
in hearing about situations that 
will best meet your goals, contact 
our office near you in complete 
confidence. We keep a close 
watch for the best opportunities 
available to you locally and na- 
tionally. 

Ann Arbor, Mi. 
Appleton, Wisc. 
Baltimore, Md. 
Boston, Mass. 
Chicago, III. 
Cincinnati, Oh. 
Cleveland, Oh. 
Columbus, Oh. 
Denver, Co. 
Detroit, Mi. 

El Paso, Tx. 

Erie, Pa. 
Greensboro, N.C. 
Houston, Tx. 
indianapolis, Ind. 
Lansing, Mi. 

Los Angeles, Ca. 
Louisville, Ky. 
Milwaukee, Wisc. 
Minneapolis, Mn. 
New Orleans, La. 
Norfolk, Va. 
Omaha, Neb. 
Peoria, III. 
Philadeiphia, Pa. 
Pittsburgh, Pa. 
Raleigh-Durham, 
N.C. 

Rochester, N.Y. 
St. Louis, Mo. 
Stamford, Conn. 
San Francisco, Ca. 
Troy, Mi. 
Wichita, Ka. 


Compu OEARCH 


Div. of Management Recruiters, \nc. 


—_ 
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25-1660 
31-6800 
27-2030 
81-5950 
85-4200 
63-4991 


~--e 
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SYSTEMS 
PROGRAMMER 


Our client needs a highly 
technical programmer with 
the skills and interest to 
handle all software for 370 
DOS-VS_ user with real 
plans for increased sophis- 
tication. CICS/front end/ 
data base background a 
plus. Relocation plus 
$16,000-$20,000 salary. 

We are specialists in data 
processing placement. 

Fee paid. Reply in confidence to: 


< ROGERS 
AS AND SEYMOUR 
.o PERBONNEL CONBULTANTS 


94 Auburn St. - Portland, Me. 04103 


COMPUTER 
SYSTEMS ANALYSTS 
SOUTH FLORIDA 
LOCATION 


Florida Atlantic University is 
looking for two responsible in- 
dividuals to develop and maintain 
computerized University Library 
and Registrar systems. Applicants 
must have a Bachelor's degree and 
at least one year experience asa 
systems analyst or High School 
and five years experience. Good 
working knowledge of COBOL a 
must. Experience in University 
systems preferred. Salary 
$10,982. Send resume in confi- 
dence to: Mr. Robert Thorburn, 
Director, Computer Center, Fiori- 
da Atlantic University, Boca 
Raton, Florida, 33431. FAU is an 
equal opportunity/affirmative ac- 
tion employer. 


SYSTEMS MGR. 


Unprecedented growth firm offers 
excellent opportunity to use pro- 
fessional experience. Min. 2-3 yrs 
experience working with large 
$/360 or S/370 hardware. Cobol 
shop with OS. JCL a plus. Proj- 
ects include order entry, mar- 
keting & inventory. Will pay top 
salary. Liberal benefits provided. 
Near Loop, write to employment 
manager, P.O. Box 8410, Chicago, 
ILL. 60680. 


NEW YORK AREA 
CAREER CONFERENCE 
MARCH 26 & MARCH 27 
Explore exciting current 
junior and senior openings 
with major, local and national 
companies, seeking profes- 
sionals in the following areas: 
PROGRAMMING * SYS- 
TEMS ANALYSTS * APPLI- 
CATIONS * ENGINEERS * 
OR * MIS * SALES 
No Fee to Job Applicant 
Rush your resume including 
current compensation willing- 
ness to relocate and job objec- 
tives to: 

Ms. Jane Lagas, Dir. 
WOMEN'S CAREER CAUCUS 
645 N. Michigan Ave. 
Chicago, Ill. 60611 
(312) 566-2400 
Qualified Applicants Will Be 

Notified. 
Equal Opportunity Employers 
FIM Put. Lic. Employment 


SCIENTIFIC 


At EAI. 


- you'll responsibly share in program development of 
NEW hybrid computer systems. 


Responsibilities will include development of hybrid run time 
libraries and diagnostics, and expanding capabilities for existing 


hybrid operations interpretor. 


BS Degree in Math, Computer Science or Engineering, or 
equivalent, required, plus minimum 2 years in Scientific Com- 
puter Programming, including at least 1 year in new program 
development; and FORTRAN experience on 16 Bit mini-com- 
puters. Analog/hybrid computer and assembly language experi- 
ence desirable, but not a requirement. 


Exceptional advancement opportunity. Outstanding company 
benefits. Forward resume indicating salary history and current 
requirement in confidence, to B. Evenson, Corporate Staffing. 


ELECTRONIC ASSOCIATES, INC. 
Dept. CW 38, West Long Beach, N.J. 07764 
an affirmative action equal opportunity employer M/F 


APPLICATION 
SUPPORT 
ANALYST 


Fluor is a leader in the petrochemical engineering and 
construction business. We are an international company 
with acorporate data processing center that services this 
organization using two CDC CYBER series machines. 
Our offices are currently located in Los Angeles and we 
are relocating to Irvine during summer 1976. 


The selected applicant will 


Support applications pro- 


grammers in the following areas: 


elsolate errors in applications programs (primarily 


COBOL] 


e Identify errors in system object time routines 


e Provide training in COBOL 4.0 


e Assist in the overall design of large COBOL systems 
using overlay and RECORD MANAGER 


This position requires a minimum of 3 years experience 
with COBOL on CDC CYBER series machines. SCOPE 
3.4 and/or KRONOS/NOS experience is a must. 


Qualified applicants please submit resumes, complete 
with salary history and requirements, in confidence to: 


Pam Moore 


FLUOR CORPORATION 


2500 South Atlantic Bivd. 
Los Angeles, 
California 90040 


An Equal Opportunity 
Employer M/F 
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Analysts/Programmers 


PROGRAMMERS 


Develop—Design—!Implement 


Come To The 
‘Land of Pleasant Living” 


And Design the 
Systems of Tomorrow Today 


Maryland's largest bank offers you an excellent career opportunity in 
Our progressive systems and programming division. 


You will be leading or assisting in the development of real time data, 
retail and wholesale EDP systems in our multi-programming Burroughs 
B-6700 environment. 
ANALYSTS: 3 years minimum experience in systems design 
and/or a degree in ISM or Computer Science with a COBOL 
programming background desired. 
PROGRAMMERS: Minimum one year’s experience in COBOL, 
preferably on a large to medium scale system, and/or a degree in 
1SM or Computer Science. 


We offer an excellent benefit package and an excellent career oppor- 
tunity. All qualified applicants are invited to set up a confidential 
interview by calling MS. SUTER, at (301) 962-5452 or (301) 235-2620. 


MARYLAND NATIONAL BANK 


225 N. Calvert Street, Baltimore, Md. 21203 
An Equal Opportunity Employer M/F 


CICS/ASSEMBLER 


PROGRAMMER 


Our Westchester-based corporation seeks a professional programmer to 
join Technical Systems staff. Ideal candidate will have Bachelor's degree 
and minimum 4 years’ Assembler coding including Macro language in 
OS/VS environment (dual 158 MP, MVS, R3.6) and at least 2 years’ 
CICS programming. 


Individual will be responsible for maintaining and revising CICS applica- 
tion programs. An ability to function responsibly with minimal super- 
vision in a demanding environment is essential. 


We offer an excellent salary and benefits 
package for the qualified applicant. 


Please send detailed resume indicating salary history and requirements, 
in confidence, to: Mrs. Dorothy D. Arnette, CIBA-GEIGY Corporation, 
Saw Mill River Rd., Ardsley, New York 10502. 


CIBA—GEIGY 


DATA PROCESSING 
PROFESSIONALS 


Enjoy the benefits of an exciting and rewarding career with a 
leading and continually growing manufacturer of recreational 
vehicles. We are located in the friendly, clean city of Milwaukee 
on the western shore of Lake Michigan near one of America’s 
finest summer and winter recreational areas. 


COMPUTER SOFTWARE 
ANALYST 


Must have at least 6 years experience in data processing and 
programming. You should have training in most of the follow- 
ing: file structure and design, data base design and management, 
data communications design concepts, coding techniques, DOS 
system programming and current hardware system architecture. 
Training in system analysis concepts is desirable. Must have had 
actual experience as a Programmer using 1BM 370/135 or 145 
using DOS/VS. A knowledge of PL/1 and COBOL programming 
language is highly desirable. 


PROGRAMMER/ANALYST 


For programming and systems design analysis. Requires 3 to 7 
years programming and systems design experience. PL/1 and 
COBOL prograniming experience required as well as experience 
in one of the following: BOMP, DBOMP, TOTAL, !IDMS, PL/1. 
Experience should include IBM system 370. 

Write today describing your education, experience and salary 
history to Manager, Salaried Employment. 


Pea 


Ay Bae 

3 ») 

pS / | AME 
Harley-Davidson 


P.O. Box 653 
Milwaukee, Wisconsin 53201 


An Equal Opportunity Employer M/F 


Are you looking for a career 
with a large commercial instal- 
lation in the Middle Atlantic 
area? Are you looking for a 
position where you can accept 
a technically challenging op- 
portunity to work on VS 
systems, IMS applications and 
CICS/VS networks. 

If so, and you have two or 
more years experience on 
IBM/OS systems, send your re- 
sume in complete confidence 
to: 


CW Box 4608 
797 Washington St. 
Newton, Mass. 02160 


An Equal Opportunity 
Employer M/F 


SERVICE ENGINEER 
MIDWEST 


Computer Peripherals 
Join a leader in disk and 
tape computer peripher- 
als. Previous experience 
essential. Location in 
Chicago or Dayton, Ohio. 
Territory travel required. 
Attractive salary, com- 
pany car, expenses and 
excellent insurance bene- 
fits. Send complete re- 
sume to: 


4130 Linden Ave. 
Dayton, OH 45432 


AMPEX 
aoe 


SENIOR SYSTEMS ANALYSTS 


We are seeking several highly motivated individuals with 3-5 
years experience in the design, programming and imple- 
mentation of automated accounting systems and/or auto- 
mated general business systems with special emphasis on 
manufacturing applications. 

Our data processing environment is a central 370/135 
DOS/VS installation, satellite plant D.P. operations, with 
growing emphasis on teleprocessing, MRP, on-line inquiry/ 
update, etc. Some travel is required. A BS Degree in 
Accounting or Business Administration is preferred. 


ACF Industries, Amcar Division, a manufacturer of railroad 
freight cars and related bulk material handling systems 
offers salaries commensurate with experience and educa- 
tion, excellent fringe benefit package. To apply, send 
resume in strict confidence to Supervisor-Personnel. 


ACF INDUSTRIES 


INCORPORATED 


AMCAR DIVISION 2/- 
St. Charles, Mo. 63301 3 


Progr 


DECsystem-10 
PROFESSIONALS | 


The Federal Judicial Center is seeking experienced DEC-10 profes- 
sionals to join us in the highly challenging task of automating the 
Federal Courts. We offer full federal employee benefits, with growth 


potential. 
APPLICATION PROGRAMMERS 

Experience in SAIL, DBMS-10, and COBOL or FORTRAN, with 

demonstrated ability to deliver user oriented systems. 
SYSTEM PROGRAMMERS 

Experience with DEC-10 Monitor and telecommunications, or 

with DBMS recovery and reorganization methods. 
DEC-10 OPERATORS 

Experience in production operation of a real-time DBMS-oriented 

system. 


Send resumes to: 

COURTRAN I! Project Manager 
The Federal Judicial Center 
Dolley Madison House 

1520 H Street, N.W. 

Washington, D.C. 20005 

(202) 393-1640 Ext. 508 

Equal Opportunity Employer M/F 


Field Engineers 


If you’re tired of babysitting 
a computer, work fora 


sophisticated 8 year old. 


__ Weneed computer field engineers to work for one of the most financially 
solid and technically innovative small-computer companies in the industry — 
Data General. In 8 years, Data General has achieved annual sales of more 


than $100 million. 


But the most exciting thing at Data General is still our sophisticated 


hardware. 


Let’s get down to facts. Our ECLIPSE® C/300 has features like the 
fastest Floating Point Processor that has ever been developed for small 


computers. And Bipolar Cache Memory. And built-in ERCC (automatic 


error correction). 


__ If you're a computer field engineer who wants the excitement of working 
with state-of-the-art computer hardware and the security of working for a 
successful and financially solid small-computer company, get in touch with us at 


Data General. 


Because an 8 year old can teach you a lot about the future of computers. 

We currently have openings throughout North America. You must be 
capable of troubleshooting computer systems to the component level. Systems 
include CP’s, moving head disc, fixed head disc, mag tape and several 


electromechanical devices. 


__ Inaddition to competitive salaries we offer an excellent benefits package, 
limited travel, and generous automobile allowances. 


Call Allen Sabourin collect March 9 through March 12 at 
(617) 481-5160, or write to him at Data General Corp., Dept. A3, 
Route 9, Southboro, Mass. 01772. 


An Equal Opportunity Employer 


Data General 
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SYSTEMS 
PROGRAMMERS 
WHAT ARE YOUR 

FUTURE PLANS? 

If you are a protessional 
who seeks a challenge and 
growth with a modern 
computer center of mul- 
tiple large scale IBM com- 
puter systems, see how we 
fit your needs. 


We are seeking aggressive 
experienced professionals 
for: 


SYSTEMS MANAGER 


The Oregon State University 
Computer Center has an immedi- 
ate opening for a Systems Man- 
ager. This position requires 6 
years experience, 2 of which must 
be at senior level with supervisory 
responsibility. Minimum require- 
ments are a Bachelor's degree plus 
experience with CDC 6400 or 
6600 and KRONOS. Responsibili- 
ties include supervising a group of 
6 employees, maintenance and 
evaluation of systems software for 
KRONOS and locally-developed 
3300 operating systems, consult- 
ing and vendor/user liaison. Salary 
$1510-1928/month. Send resume 
and two professional references 
before March 13, 1976, to: 


Send your resume in com- 
plete confidence to: 


—Operating systems in- 
stallation and support 
OS/VS 2 (SVS and/or 
MVS) HASP/JES 2: Corvallis, OR 97331 

An equal opportunity/ 
VS. affirmative action employer 

—Performance measure- 
ment of large-scale 
computer systems 

—Hardware and _ soft- 
ware evaluation 


_ Ronald A. Davis 
Director. Computer Center 


Oregon State University 


DIRECTOR, MIS 


New England industri seeks 
degreed Pro with mgmt exp. 
Candidate should have sound 
3 D.P. career growth, be aggres- 
—Capacity and per- sive, work well with corp exec 

. level & guide D.P. staff to 
formance manage meet corp objectives. Pro- 


ment gramm’g & analysis bkgd 
req’d. Position leads to VP In- 
fo Systems. Sal to $35K Fee 
paid. Contact Stan Durbas in 
CW Box 4605 confidence. 


797 Washington St. tit ROBERT HALF 
Newton, Mass. 02160 PERSONNEL AGENCIES 
An Equal Opportunity leans 111 Peart St. 
Employer M/F Hartford, Conn. 06103 
es (203) 278-7170 


SYSTEMS 
PROGRAMMERS 


The U.S. Central Intelligence Agency has several positions 
for experienced Systems Programmers to work ina 
complex, multi-system IBM 370 oriented computer instal- 
lation. A degree is desirable plus background in any 
of the following fields: 
e Data Base Management Systems Internals 
e CICS 
¢ Operating System Internals (ASP, OS/ MVT, SVS, 
MVS, JES II/JES IID 
e VM/370 System Internals 
e Computer Systems Measurement and Performance 
Enhancement 

e Systems Configuration and Selection 
e Telecommunications and Front End Processors 
e 360/370 Assembly Language programming 

Salary range: $16,225 to $26,861 depending upon 
qualifications, plus all normal Federal employment 
benefits. Location: McLean, Va. 

U.S. citizenship is required. 

Send complete resume to: Personnel Officer, Dept. O, 
P.O. Box 9312, Rosslyn Station, Arlington, Virginia 22209. 

An Equal Opportunity Employer 


. 


SENIOR ANALYST 
TECHNICAL SUPPORT 


CNA INSURANCE is seeking analysts for internal consulting in 
the major functional areas of our company’s computer opera- 
tions, advising and recommending optional solutions to impor- 
tant problems. You'll be involved in the area of Standard 
Practices, with responsibility for research, problem solving, 
describing solutions, and assisting analysts in preparing papers 
for publishing in our Corporate Standards Manual. 
You'll need good writing skills plus technical experience. in one 
or more of the following areas: 
DATA BASE (IMS or NON-IMS) 
OPERATING SYSTEM SUPPORT 
TELECOMMUNICATIONS 
APPLICATIONS DESIGN & PROGRAMMING 
HARDWARE/SOFTWARE EVALUATION 
PROJECT MANAGEMENT SYSTEMS 
Positions are in our corporate offices in Chicago. You'll receive 
an excellent salary, benefit package including relocation allow- 
ance, tuition reimbursement and training activities. Please send 
resume and salary history to R. SCOTTI DEVANEY. 


INSURANCE FROM 


CNA PLAZA 
Chicago, ILL 60685 
An Equal Opportunity Employer M/F 


PROGRAMMER 


National firm expanding rap- 
idly. Min. 2 yrs experience. 
Order entry, marketing & in- 
ventory projects. OS Cobol. 
Large system. Great oppor- 
tunity. Top level salary range 
with fine benefits. Loop area. 
Write to personnel director, 
P.O. Box 8440A, Chicago, 
ILL. 60680. 


Analysts, Programmers, 
Technical Writers 


immediate openings exist 
for innovative data processing 
professionals in our banking 
and hospital development 
divisions. Experience with 
Burroughs or IBM Software 
required. Salaries and benefits 
are outstanding. Write in 
confidence to: 


| eee 


P.O. Box 2269. 
Orlando, Florida 32802 


ASSISTANT 
PROFESSOR 


Computer Science & 
Information Systems. 

Teach courses in Computer Sci- 
ence core, computer organization 
or other specialties. Doctorate re- 
quired. Deadline April 1. Apply 
with credentials to Dr. John Dal- 
phin, Chairman, Box 620, SUN- 
NY, Potsdam, NY 13676. An 
Equal Opportunity/Affirmative 
Action Employer. 


INSURANCE 
National openings for Systems 
Programmer(s), Systems Ana- 
lyst(s), Programmer/Analyst(s) 
with Life Insurance applications 
experience. CFO A-definite plus: 
send resume, current salary, ask- 
ing salary, and location prefer- 
ence. Partial list of current Na- 
tional openings include: 


TO 
Sys Prog Al/CICS/BTAM $22K 
Systems Analyst CFO $19K 
Programmer/Analyst(s) CFO 
AL/COBOL $18K 
Programmers DS COBOL $17K 
Bill Denny EDP- Div. - 
EMPLOYERS PERSONNEL 
(404) 435-3251 
320 Interstate No. Suite 100 
Atlanta, Ga. 30339 


Programmer/Analyst 
To work as part of systems and 
programming team in develop- 
ment of total system for college 
administration. incumbent will as- 
sume systems and programming 
responsibilities in a major sub- 
system area. 
Applicants must have Bachelor’s 
Degree and 2-5 years professional 
experience, or combination of 
comparable training and/or ex- 
perience. 
Salary: $12,749-15,000 depend- 
ing upon qualifications and ex- 
perience. 
Reply to: Mr. Phil Semprevivo, 
Director, Computer Services Cen- 
ter, Room 4, State University Col- 
lege, New Paltz, N.Y. 12561 by 
March 15, 1976. An equal opp./ 
affirm. action employer. 


Customer Service 
Engineers 


25 Openings Worldwide. 
Experience with PDP 
11/45. 


We're specialists in 


“Customer Engineer’ Extractions. 


5724 W. Diversey Av. 
Chicago, Ill. 60639 


(312) 622-7711 — 


fs > 
And (a) 


Associates 


OPS MGR 


Position requires min. 3-5 yrs ex- 
perience in supv/mgmt. Configura- 
tion knowledge desired. Software 
appreciation and work control im- 
portant. Large S/360 or S/370 
hardware. Salary commensurate 
with ability. Excellent benefits. 
Loop area. Write to employee re- 
lations mgr. P.O. Box 8440A, Chi- 
cago, ILL 60680. 


CUSTOMER SERVICE 


REPRESENTATIVES 


Join Fast-Growing DATAPOINT 


Outstanding opportunities now exist at Datapoint 
Corporation in our customer service organization. 
Applicants should have 2-5 years electronics 
experience preferably with heavy background in 
peripherals. Must be customer-oriented. Some light 
travel required. Successful candidates will receive 
excellent starting salary, fringe benefits and the 
opportunity to grow with the industry leader. 
Positions are open in the following cities and 
interviews will be arranged be telephoning the local 
office: 


New York, NY 
Philadelphia, PA 
Washington,DC (201) 569-0343 or (609) 234-2303 
Richmond, VA 
Boston, MA 
Rochester, NY 

Dallas, TX 
Houston, TX 

San Antonio, TX 

St. Louis, MO 

Detroit, MC 
Peoria, IL 


(214) 661-5662 


(512) 690-7191 
(612) 854-2559 


(312) 298-0757 


DATAPOINT CORPORATION 


The Leader in Dispersed Data Processing ™ 


An affirmative action employer committed to 
equal opportunity. 


meee 
rtunities 
aT he First 


At The First we are proud of the many EDP “Firsts” we have 
initiated in the financial industry. The professionals we seek 
will join a top-notch peer group that is creative, motivated, 
responsible and technologically excellent. The opportunities 
shown below will require applicants capable of achieving 
both independently and as part of the First team. 


SYSTEMS PROGRAMMERS 


Excellent personal growth opportunity for the results 
oriented candidate to work on problem identification of 
all systems software with full responsibility for solutions. 
The continuing challenge will be to achieve stability and 
efficiency through fine tuning, designing and implementing 
new features, and extending existing facilities. The success- 
ful applicant will be concerned with large scale 1BM OS/ 
370 hardware and software configurations which support 
multiple on-line systems. Prior skills and experience should 
include systems programming using OS, HASP, RJE, or VM 
software, assembly language and data communications. 


EDP INSTRACTOR 


Ideal for the individual with excellent verbal and written 
communications skills to teach and develop high quality 
EDP educational courses ranging fromentry level to ad- 
vanced programming and operations professionals. The 
ability to create, adapt and implement both course con- 
tent and instructional techniques allows a _ wide latitude 
in providing EDP education in an environment encom- 
passing individual and group instruction as well as team 
teaching opportunities. The ideal applicant will have broad 
experience with sophisticated IBM OS/370 applications or 
systems software, programming, COBOL, Assembler and 
Systems Analysis and Design. 


Please forward resume in confidence including salary history to: 


Joan Creamer 

The First National Bank of Boston 
P.O. Box 1976 

Boston, Massachusetts 02105 


THE FIRST NATIONAL 
BANK OF BOSTON 


An Equal Opportunity Employer 
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PROGRAMMERS... 


With only one or two 
years experience.. 
your future is here, 
with us. 


CHICAGO 

McCormick & Associates, Inc. 

386 North York Street 

Elmhurst, Illinois 60126 

CLEVELAND 

McCormick & Associates, Inc. 

601 Rockwell Avenue 

Cleveland, Ohio 44114 
DALLAS 

Data one Careers, Inc. 

Suite 1 

omens Tower West 

Dallas, Texas 75207 

DETROIT 

Electronic Systems Personnel 

1705 Fisher Buildin 

Detroit, Michigan 48202 

FLORIDA 

Data Sciences Personnel, Inc. 

Suite 205 

15490 N.W. 7th Avenue 

Miami, Florida 33169 

HARTFORD 

Compass, Inc. 

900 Asylum Avenue 

Hartford, Connecticut 06105 

LOS ANGELES 

TaCS, Inc. 

3440 Wilshire Boulevard 

Suite 1007 

Los Angeles, California 90010 

MINNEAPOLIS/ST. PAUL 

Electronic Systems Personnel 

801 Nicollet Mall, Suite 1716 


DIR.OF COMPUTER SERVICES 
Four year urban state college of 
12,500 students seeks Director of 
Computer Services beginning July 
1, 1976. Responsible for both ad- 
ministrative and academic com- 
puting. Staff of 12 functions in an 
RJE environment to a centralized 
state computer facility. At least 
five years of computing experi- 
ence required, three of which 
must be in high level administra- 
tive computer management within 
higher education including experi- 
ence in personnel, budgeting, and 
Planning. Background should in- 
clude experience in on line data 
base systems, RJE user, IBM 
equipment and software. Director 
reports to Vice President for 
Administration. Doctorate prefer- 
red. Salary to $22,500 depending 
upon qualifications. Job descrip- 
tion available upon request. Send 
letter of application, resume 
transcripts of all college work and 
three letters of recommendation 
by April 1, 1976, to Dr. John 
Reed, Chairman, Selection Com- 
mittee, Metropolitan State Col- 
lege, 250 West 14th Avenue, Den- 
ver, Colorado 80204. Metropoli- 
tan State College is an Equal Op- 
portunity Affirmative Action Em- 
ployer. 


SY STEMS/PROGRAMMING 
MANAGER 


GROWTH, CHALLENGE AND PROFESSIONAL RESPONSIBILITY 
ARE KEY ADVANTAGES IN THIS POSITION AS SYSTEMS/PRO- 
GRAMMING MANAGER. We are looking for the person who wants to 
move ahead in the data processing field. For this individual, we offer a 
career py in the Home Office of Indiana's largest multiple-line 
insurance grou 
Environment: ' 370/165/11 OS/VS2 HASP IMS/DBDC COBOL 
The ideal candidate will have a Bachelors Degree and a minimum of 3 
years experience in design and implementation of Commercial Lines 
policy rating and writing systems. We are looking for a candidate with 
the ability to integrate commercial logic into an existing IMS Batch 
Commercial Lines Master File System and with experience in the 
management of a Programmer Analyst staff. 
This position includes a competitive package of salary, benefits and 
career opportunity. To apply, send resume with salary history to: 

CW Box 4610 

797 Washington St. 
Newton, Mass. 02160 
AN EQUAL OPPORTUNITY EMPLOYER 


wee soa Minnesota 55402 


NEW YORK ANOTHER FRONT LINE OPPORTUNITY WITH MA-K 
| 


405 Lexington Avenue 
New York, New York 10017 
PITTSBURGH 
etn em Personnel 
awyers Building 
Computer employers have asked us to 428 Forbes Avenue 
provide them with hundreds of pro- Pittsburgh, Pennsylvania 15219 
grammers. The demand has never been Soe eerie, Inc. 
greater for DOS, OS, 360/370, Cobol, 10 Dorrance Street 
Assembler. Exceptional opportunities iantahicines 02903 
in manufacturing, insurance, banking, The Computer Resources Group 
accounting, and financial. Agency, Inc. 
To find the best position for yourself, 303 Sacramento Street _ 
contact the NCA office in your own San Francisco, California 94111 


SYRACUSE 
locality. No charge to you. 


we eer ee 


St ge 


a Associates Personnel, Inc. . 
(Agency) < . . ‘ 

2550 ak Street In our 63 years of operation, Morrison-Knudsen has completed thousands of engineering and 
Syracuse, New York 13206 construction projects of every type and size in every state in the union plus over 70 countries 


TULSA 
; ‘round the world. We have a big job for an experienced time share analyst. 


Data Processing Careers, Inc. 
UTES Suite 10, Park 21 Building 

Uieaieeree TIME SHARE PROGRAMMER ANALYST 
tions for the engineering field, new program appli- 


Computer Placement Firms interested in be- WASHINGTON One 
coming an NCA member... Contact ESP Systems Corporation 
Steve Weber, Compass, Inc., 900 Asylum Ave., Suite 210 
Hartford, Conn, 06105 1211 Connecticut Avenue N.W. 
Washington, D.C. 20036 . 
cations, and user support. 
A degree is preferred. Strong techical work history 
will be evaluated as substitute for technical degree. 
Salary range averages 16k to 18k depending on 
experience. 

When the going gets rought, we bring in the best 
technical muscle in the business... Be a part of 
the M-K Front Line Team. 

Qualified applicants please send resume in com- 
plete confidence to: 


O MORRISON-KNUDSEN COMPANY 


Employment Division P.O. Box 7808, Boise, 1D. 83729 


An Equal Opportunity Employer M/F 


Applicants must have 2 - 3 years experience in the 
time share/RJE/telecommunications field with ma- 
jor effort directed towards support and develop- 
ment of time share systems. Time share experience 
desired in CMS, or TSO. Solid technical ability in 
NCSS, INFORMATICS or TYMSHARE system 
acceptable with additional knowledge of other 
time share systems. Required languages include 
| A FORTRAN and BASIC. Secondary knowledge in 


SOFTWARE PROFESSIONALS Assembler, PL/1, APL and COBOL is desirable. 


This position will entail development of applica- 


What purposes are being served 
by your technical contributions? 


At TELEMED, you will design and implement computer 
systems for the analysis of electrocardiograms. This requires 
sophisticated system software on the following computers: 
DECsystem 10, Sigma 5, PDP-11, and Interdata 7/16. At 
TELEMED, you can learn all of them. Our immediate 
openings are: 


TURNKEY: Enhance and develop our Interdata 7/16 stand- 
alone turnkey electrocardiogram processing and telecom- 
munications system. Requires familiarity with realtime oper- 
ating systems, telecommunications and data acquisition in a 
hands-on program development environment. 


We'll put you on 
the INTERDATA map in: 


e CLEVELAND ORLANDO 
eLOS ANGELES SAN FRANCISCO 


eNEW YORK ST. LOUIS 
¢ WASHINGTON, D.C. 


Expanding product lines, sales and marketplaces have created an 
immediate demand for sharp sales representatives to tell and sell our 
Outstanding minicomputer systems in the above cities. 


e ATLANTA 
e BOSTON 
e CHICAGO 


COMPUTER NETWORK: A position is open in our dual 
DECsystem 10/dual Sigma 5 electrocardiogram processing 
and telecommunications network. We are also adding 
PDP-11s for realtime tasks. Applicant will eventually learn 
several systems. A solid computer background in realtime, 
timesharing, communications and operating systems is a 
marked asset. 


BUSINESS SYSTEMS: Participate in a major upgrade of our 
business application programs from batch-oriented FOR- 


TRAN to an on-line data base directed COBOL system. You We're a progressive young company with new 16 and 32-bit products to 


will participate in all aspects of business applications develop- be marketed to OEM’s, commercial and banking marketplaces. All 
applicants must have minicomputer experience, large computer experi- 


ment with complete access to our DECsystem 10 timesharing ence or applications/systems analysis experience in a sales/marketing 
system. function. 

Those who qualify earn excellent salaries. Our commission formula 
rewards high producers and our company benefits are outstanding. For 
full details, call Carl Whisner at (201) 229-4040; or send resume to 
Executive Headquarters below. Rest assured: all replies will be held in 
strictest confidence. No agencies please. 


Send resume to: ' 
Professional Recruitment we - 
rex’ E Ere DAxXA 


TELEMED Corporation 
2 Crescent Place, Oceanport, New Jersey 07757 


2345 Pembroke Avenue 
Equa/ Opportunity Employer M/F 


TELEMED provides a stimulating and highly visible environ- 
ment for skilled individuals. You will have your own CRT at 
the office. Our rapid growth creates advancement opportuni- 
ties for the future: 


Hoffman Estates, IL 60172 


An Equal Opportunity Employer M/F 
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San Francisco Office 


Ota non big 8 firm) SYSTEM ANALYST 


Is seeking a DP Specialist with a : ; i 
minimum of three years public We are seeking an individual who wants to work in a challenging 
accounting experience in auditing capacity using a wide range of state-of-the-art methodologies. This is 


companies with DP installati ° itv i i 
P ; ee need a_ground floor opportunity in a successful, growing endeavor. The 


Experienced in reviewing and . \ . ; ‘ . . 
evaluating the internal control of ideal candidate will have at least five years experience in EDP with 
ineatertaan ie Geen ote the last two being in systems design and implementation. This 
grams and’ computer programs person will also be experienced in programming (preferably RPGII), 
and conducting computer feasi- distributive processing, and in System/3 or 360/370 Disk Operating 
bility studies. Applicant should Systems. A four year degree in-Business or Computer Science 


- i a h di . 
Our Westchester-based corporation seeks a professional programmer to pe canals Of turninn nan = preferred but not necessary. PROGRAMMERS NEED NOT APPLY. 


join Technical Systems staff. Ideal candidate will have Bachelor's degree gagements in an in-char ‘ a Katt 
8p ; pe : i ¢ ge Capac- rinting, and 
and minimum 4 years’ Assembler coding including Macro language in ity. CPA or advanced degree is We are the corporate office for numerous ee ios pone i 
OS/VS environment (dual 158 MP, MVS, R3.6) d at least 2 rs’ preferred but not essential. Work- communications companies located throughout the nited States. 
en ’ ' -O) an east < yea ing knowledge of SAS 3 and other good starting salary with future opportunities will be provided. We 
CICS programming. professional literature a must. are an equal opportunity employer. All replies held in strict 


This position requires an_ indi- : 
vidual who writes well, is orga- confidence. 


Individual will be responsible for maintaining and revising CICS applica- nized, can supervise and train as- 
tion programs. An abilit function r ibly with minimal . sistants and can quickly develop DIRECT RESUMES TO: 
prog y to ction responsibly wit eee eee interpersonal relationships. Posi- Mickey D. Schmidt, CDP 


vision in a demanding environment is essential. tion will lead to rapid advance- ; j 
ment for the right person, salary Director of Computer Services 


‘ond ability. Sera ohne end apt WORRELL NEWSPAPERS, INC. 
ary history to: CW Box 4607, 797 P.O. Box 1407, Charlottesville, Va. 22902 


Washington St., Newton, M 
02160. equal opp./affirm: action (804) 977-7520 


SALES c SERVICE 
PROFESSIONALS 


COORDINATOR In just 6 years MODCOMP has established itself as a leader in minicomputer 
systems technology, with annual sales increasing faster than any other company 


Retail Background in the industry. 

MODCOMP Total Systems Performance has won the confidence and respect of 
many of the largest and most selective computer users in the world. To maintain 
our position of leadership, we are seeking highly motivated individuals who want 
to make maximum use of their experience and grow professionally and 


We offer an excellent salary and benefits 
package for the qualified applicant. 


Please send detailed resume indicating salary history and requirements, 
in confidence, to: Mrs. Dorothy D. Arnette, CIBA-GEIGY Corporation, 
Saw Mill River Rd., Ardsley, New York 10502. 


CIBA—GEIGY 


We are seeking an aggressive results-oriented systems professional to 
define, develop and implement computer supported inventory man- 
agement and merchandise distribution systems. This position, re- 
porting to the Director of Management Information Systems, : 5 : : 
requires a creative individual able to work with our user organiza- financially to their full potential. 
tion to define long range information requirements and translate 
these requirements into actionable data processing systems today. A 
strong retail background, exposure to data processing and the ability 


to put yourself in the role of the user of sophisticated information ' 


systems is essential. e San Jose @ Detroit e New York Area e Houston 
Qualified applicants should have a minimum of 5 years of systems 
oriented background in a retail organization, preferably at a project 
manager level. Previous experience with Unit Inventory Replenish- 
ment Systems and Merchandise Information Systems is a must with 


exposure to Financial Inventory Control Systems a definite plus. 
Applicants should be degreed (MBA desirable) with strong analytical 
and communicative skills. 


Gold Circle Stores, a division of Federated Deprtment Stores, Inc., 


Candidates must have a successful sales and sales management record in 
minicomputers. Customer application responsibilities will include process 
control, real-time data acquisition, and communications. 


is a rapidly expanding mass merchandising chain headquartered in 
Columbus, Ohio. Excellent visibility and significant opportunity for 
accomplishment and growth. Salary low to mid 20’s. Send confiden- 
tial resume to Gerald iL. Miller, Gold Circle Stores P.O. Box 63 
Worthington, Ohio 43085. 


GoldG Circle 


An Equal Opportunity Employer 


Marketing 
Specialist 


Extensive background in the marketing or 
sales of computer peripherals, specifically 
CRT terminals, is necessary. The position 
involves the planning and implementation of 
product programs in the CRT terminal area. 
Duties include preparation of product proposals 
and introduction to sales staff and participat- 
ing in reliability and product support programs. 

Salary is open. Benefits include liberal edu- 
cational support, insurance and profit sharing 
programs. 

Tektronix is an internationally recognized 
manufacturer of computer peripherals, oscillo- 
scopes and assorted electronic instruments, 
The Tek Industrial Park is located within 15 


e Denver e Los Angeles @ Detroit 
e Dayton e Hartford e New York Area 


Requires experience in developing, managing and servicing new and existing 
accounts. Will be selling MODCOMP’s computers and peripherals to the 
real-time, data acquisitions, communications, and process control markets. 
Competitive salary, high commissions. 


e Memphis e Chicago @ Detroit e Los Angeles e Washington, D.C. 
e Ashland (Ky.) e New York Area @ Toronto e Boise, Idaho 
e Indianapolis, Ind. ¢ Kansas City, Kansas 


Will be completely responsible for the installation and preventative/corrective 
maintenance of our central processors and peripherals at customer facilities. 
Requires 3 or. more years field engineering experience maintaining central 
processors and peripherals at the component level. 


e Washington, D.C. e New York Area e Montreal e Dallas 


e Washington, D.C. e Chicago 


Highly motivated self-starters capable of working independently, with mini- 
mum of 2 years experience in operating systems, process control, networks, 
communications, and assemblers. Must be able to communicate effectively at 
all levels. Computer Science or Math degree desirable. 


For immediate consideration, please send a detailed resume with salary history 
Please send resume to: Bill Eppick, Tektronix, and requirements in confidence to: Mr. Tony Walker, Professional Employment, 

Inc., P.O. Box 500-C34, Beaverton, OR 97077 Modular Computer Systems, 1650 West McNab Road, Fort Lauderdale, Florida 
An equal opportunity employer. 33309 


miles from Portland and a 2-hour drive from 
the mountains and ocean beaches. 


ey An Equal Opportunity Employer M/F 


TEKTRONIX 
OU 
commitied to a= 
techmcel excellence 
a 


STO eet Aa a le at 





Fold and insert order form (attached through binding) and remittance here. 


¢ Anew subscription 
New address 
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First Class 
Permit No. 40760 
Newton 
Mass. 


BUSINESS REPLY MAIL No postage stamp necessary if mailed in the United States 


AD 
797 Washington Street 
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__ BUY SELL SWAP Lbs tev stew teem 


WANTED 
TO BUY 
2860-3 


Selector Uhannel 


2870-1 


Multiplexor Channel 


CW Box 4611 
797 Washington St. 
Newton, Mass. 02160 


360/501 


3 Channel 
Avail May 1 


IBM Computer Equipment 
Specialists in the West 


BAY AREA 
COMPUTER CORP. 


37 Quail Court, Suite 3 
Walnut Creek, CA 94596 


415-944-0323 


Jerry Olson 
Pat Baker 


For Sale or Lease 
IBM 2314-A1 
1x9 Disk Drive 

& Control 


IBM 2844 
2nd Controller 


heer ed mer 


COMPUTER’SALES. JAC. 


901 Office Park Plaza 
Oklahoma City, Ok 73105 
(405) 840-1911 


MAGNETIC 
TAPE 


Lae seon er onion 
we ILAB te ITY 2400 recertified uncertified 


$6.00 $3.50 
eee iad onda 
2860 003, 28 vAe olen a Scotch 
Lease Purchase Plan GEOPHYSICAL Archives not 
(713) 7 2-5557 C.A.R.D. 


7575 Bellaire Bivd. 
Houston, Texas 77036 


Call Summit Computer 
summit 


i 4 Ey 
rCDA 


ae 
WANTED 
IBM 029 
KEYPUNCHES 
FOR SALE 
8K & 12K 1440 
DISK SYSTEMS 
7335 TAPE DRIVE 
FOR 1440 SYSTEM 
Member Computer Dealers Assoc 


WANTED TO BUY 
OR LEASE: 370/158 
AVAILABLE: 


IBM MEMORY FOR 3158 
Will Sell or Lease 
THOMAS NATIONWIDE 
COMPUTER CORP. 


600 N. McClurg Court 
Suite 3807A 
Coen. 2 60611 

312 


ACS Equipment Corporation 
7126 Mullins Drive 
Houston, Tx 77036 
(713) 461.1333 


4-1401 
1 Helidaben oe 
Suite 4S13 
Huntington ing N.Y. 11746 
(516) 293-6010 


FOR SALE 


Surplus mag tape conisters; 
2400 feet, one and two piece. 
Best offer. 

Contact Rich Miller 


United Fire & 
Casualty Co. 


118 Second Ave., S.E. 
Cedar Rapids, lowa 52407 
telephone (319) 365-1431 


FORSY THE 
Mk ARTHUR 


19 North Michigan Avenue. Chicag 


a4 ar 3770 


Member. Computer Dealers Association 


NEW 370/168s 


ITC QUALIFYING 
Mod 1 Available 4/16/76 
Mod 3 Available 5/14/76, 6/18/76 


3850 MASS STORAGE SYSTEM ALSO 
AVAILABLE 
CIS can guarantee you a new system and can 


deliver when you need it. CONTINENTAL 
INFORMATION 


SYSTEMS 


CORPORATION 


Call Fred Hughes or Bill Pomeroy 
for more information. 


Contact the closest CIS office for complete details. 


CIS USA Midtown Plaza Syracuse, N.Y. 13210 
Tel: 315-474-5776, Telex: 93-7435 
CIS Europe, SA 80 Ci,aussee De Charleroi 1060 Brussels, Belgium 
Tel: 538-90-93 Telex 26025 


Serial Number 60153 


ene 108 K 2880 2 
3066 1 2870 1 
3067 1 2 


DAT box and 
memory 
available at 


rea iter ate 
La ion 


CORPORATION 


Bill Pomeroy, 
Fred Hughes. 


CIS Europe, SA 

80 Chaussee De Charleroi 
1060 Brussels, Belgium 
Tel.: 538-90-93 

Tel.: 315-474-5776 Telex: 26025 

Telex: 93-7435 


CIS USA 

Midtown Plaza 

Syracuse, N.Y. 
132 


For the End User’s Answer When 
Buying, Selling or Leasing 
IBM 360, 370, 1401, System 3 
Unit Record Equip.-Please : 
Call or Write 


ea Rae 
Ue Me 


5025 N. Central Expressway 
Suite 3046 Dallas, Texas 75205 
Telephone (214) 528-5087 

18 Years Experience, and 
We guarantee delivery at a fair 
market price. 

George Jachimiec, President 


SALE 
IBM 3333/11 


Serial #40212-Double 
Density 

Has Feature #8150- 
String Switch 

IBM Maintenance 
Available Immediately 
Prieed to Sell—Lease 
or Purchase 


Call or Write 
Forsythe/McArthur Associates, Inc. 
919 N. Michigan Ave 
Chicago, til. 60611 
Ptidedd 943-3770 

uler Deale 


PROFESSIONAL 
COMPUTER DEALERS 
IN THE WEST 


SMU 


SYSTEMS MARKETING, INC 
200 East Thomas Rd. 
Phoenix, Ariz. 85013 

Bob Russell 


(602) 264-5444 
Telex 667-334 


SALE OR LEASE 
IBM Unit Record 
024-$350 089-$1500 


026-$1000 402-$900 
029-$2200 403-$i1000 
046-$1800 407-$1500 
047-$2500 514-$900 
056-$250 519-$1200 
059-$2000 526-$2000 
077- $500 548-$2000 


084- -$2500 
085-$1200 
088-$2900 1401 System- $11, 000 
THOMAS COMPUTER 
CORPORATION 
Sulte 3807A 
600 N. McClurg Court 
Chicago, tI!. 60611 
(312) 944-1401 


UNIT RECORD EQUIPMENT 


Buy — Sell — Equity Lease 

026 056 082 077 514 552 402 

029 059 083 085 519 548 407 
Also Other !8M Punch Card 
Equipment. 


1620 


Components or Systems 


Guaranteed Eligible for IBM M/A 
immediate Delivery 
Payment Plans to fit your Budget 
ps LL COLLECT 

Mi Corporation 
25000 Mack Avenue 
St. Clair Shores faneta 48080 


( ) 774- 
TWX 810-226-9708 
Member Computer Dealers Assoc, 


Pioneer Computer Marketing 
1165 Empire Central Place 
Dallas, Texas 75247 
Phone 214 630-6700 


370/145 


SALE OR LEASE 


3145H2 with 
6982, 6983, 
6984, 7855, 
8810, 3215, 
3047 
Lease Term: 
3, 4, or 5 years 


AVAILABLE APRIL 


IN 
CANADA 


We specialize in 
360/20, 360/30 & up 
System 3, 370 Series 

We buy your excess 

IBM Equipment 

CMI Company 

P.O. Box 893 
Windsor, Ontario N9A 6P2 

519-258-8910 


IBM UNIT RECORD EQUIPMENT 


We Buy, 
Sell or Lease 
360 - 20 
System 3 
1130 


1130 
1401 


Systems & Components 
BUY-SELL-LEASE-TRADE 


CMI Corporation 
23000 Mack Avenue 
St. Clair aeeree Mich. 48080 
(313) 774-9500 
TWX 810-226-9708 
Member Computer Dealers 
Association 


FOR SALE 
MODEL 360/20 


3 Disk Drives 
Mfg. Memorex-620 Excellent 
condition and performance 
disk packs available. Call 
Andy Ext. 270 

Lawrence Aviation 


Industries 
(516) 473-1800 


FOR SALE 


SYSTEM/3 


We also buy, 
sell or lease 
360/20 and 1130. 


COMPUTER BROKERS, INC. 


P. O. BOX 34055 
Memphis, Tn. 38134 
Phone 901/388-2550 


IBM COMPUTERS 
Special Sale 


029’s 
All Models 


Big Savings — up to 50% on Short Term Rentals 
Call_us for all your needs, we buy, rent and sell all types of IBM unit 
record equipment. Over 12 years of serving commercial and government 


requirements. 


All equipment rebuilt at our own fac- 


aad tory and guaranteed for Con- 
tact: John Fennell V.P. for proposal. ; -4747 
Leasatr6n, New York Telex: 423857 LMC U1 


Cable: 
=i oi 


116 East 27th Street New York, New York 10016 


UNIVAC UNIVAC| IBM IBM IBM 


WANTED 


9030 System — 1976 Delivery; 
8425 Disk Drives — 120 Days 


FOR SALE 


9200/9300 16-32K Core Up- 
est Vi-C, 12-C la. Drives; 


200 System 8K $4,90 


WANTED 
370/145 Purchase or Sub-lease 
for June or July, 1976. 

FOR SALE 


oracles 512K Available May; 
804-1 Tape Control — Now 


LSA Computer 
industries, inc. 


Fox Hill Office Park « 10955 Granada 
Dverland Park. Ks 66211 © (913) 381-7272 


WANTED 


ALL 360 AND 370 SYSTEMS 
AND PERIPHERALS 
E BUY - SELL - LEASE - TRADE 


nsda 


P.O. Box 47762 
Dallas, Texas 75247 


Member Computer Dealers Association PHONE (214) 631-5647 


BUY/SELL/LEASE/TRADE 


IBM COMPUTERS 
360’s, 370’s, System 3 
All types: 1401, 1440, 1130, 1620 All peripherals 


DISK PACKS — ALL TYPES 
Completely recertified. 
Guaranteed immediate delivery, lowest. prices. 
Unit Record Equipment — All models 


DAG DATA AUTOMATION COMPANY, INC. 
4858 Cash Road, Dallas, Texas 75247 
Call collect, (214) 637,6570 
Member Computer Dealers Association 
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MINI 
COMPUTERS 


Buying, Selling? Let us do the 
work for you and save you 
time and money! 


AVAILABLE NOW: 


Novas — all models — new & used; 
DEC 11's, New 8€E’s, 8 series, 12; 
Printers, disc drives, CRT’s, etc. 
Timeshare systems — new 
used — & many others. 


MINI 
COMPUTER 
EXCHANGE 


(408) 733-4400 


370/145/ 


768K 
TEER UTR 


with 512K CMI Memory 
Features: 2001, 3910, 4457, 
4952, 6982, 6983, 6984, 
7855, 8740, 8810, 9080, 
9571, 9825, 9903. 3215 
=10287 with 9902 and 9162 


FOR SALE NOW 


Available June - July 
TLW Computer Industries 


SALE! MSI 
EQUIPMENT 


(1) No. 2900-7 Track 
Receiver 
(5) No. 2000 Terminals 
Excellent Condition, Under 
Full Maintenance Contract. 


BEST OFFER 
(301) 247-8300, Ext. 296 


DIABLO /QUME 
PRINTERS 


* FACTORY AUTHORIZED 
REPAIR 


g Mying. OF ing 


N.C.R. 395’s @ 400’s © 450’s 
@ 299 e 399 @ Century Series 
Burroughs F.L. and TC’s Series 
Also 
TELLER and_ 

ADDING MACHINES, and 
@ NCR 31 @ 32 @® 33 @® 41 
@ 42 @ 441’s 


—« 


KEY-EXIMPORT CORP. 


256 Livingston St. 
P.O. Box 129) 
Northvate, N.J. 07647 


nee Us Fit! 
oinect Line (201) 767-3444 


2314 
SALE 


We have several 
2314-1s 
available immediately 
at very 
special prices. 


Comdisco, Inc. 


2200 E. Devon Ave. 
Des Plaines, tI. 60018 


* SUPPLIES 
* ACCESSORIES & 
OPTIONS 
Reasonable Rates 
Immediate Delivery by 
Manufacturer of 
SYSTEM 75 Computer 
Terminal 
Bedford Computer Systems 
Preston Court 
Bedford, MA 01730 
(617) 275-0870 


WANTED 
TO ACQUIRE 


Service Bureau, 
annual revenues of 
$200,000 - $500,000, private- 
ly held, 360/30 DOS, prefer- 
ably northeast U.S. 


TWX 910-339-9272 Ado) 4018) OR TOLL-FREE 800-631-1595 (312) 297-3640 


FOR SALE: 370/155 
370/165 370/135 
WANTED: 370/145, 360/65 
370/158 370/135 


(We purchase TLP and MAC machines) 


IPS COMPUTER 
MARKETING CORP. 
467 Sylvan Avenue, 
Englewood Cliffs, 

New Jersey 07632 

(201) 871-4200, 


TWX (710) 991.9677 
“MEMBER COMPUTER DEALERS ASSOCIATION" 


Reply in writing 
CW Box 4612 
797 Washington St. 
Newton, Mass. 02160 


Tec 


L3000—L5000 
L6000, TC 732 
10-10-36 1;381;383 
TELLERS 


IBM 370/168 
Computer System 


Multiple system installation will consider purchase or lease of 
used 3168 system currently under IBM maintenance contract. 
Immediate delivery desired. For prompt reply write to: 


Magnetic Tape 
Pertec 7830 7-Tr 
6840 9-Tr 
Wangco 1137 9-Tr 
712 9-Tr 
Bright 2619 9-Tr 
Disk Drives 
Drums 


PRINTERS 


MDS 4330 300LPM CDC 9322 200LPM 
4000 300LPM Centronics 101A 
Odec 1321 110LPM DP4300 1333LPM 

1322 200LPM Klein- 


617-261-1100 jschmidt 311 $500 
AMERICAN USED COMPUTER CORP 


Printec 100 100CPS 
Box 68 Kenmore Sta. Boston, MA 02215 


Vember Computer Dealers Association 


31-32-41-42-270 
CW Box 4606 


797 Washington St. 
Newton, Mass. 02160 


ail PRECISION METHODS, INC. 


SAVE 40% 


100% RECERTIFIED 
MAGNETIC TAPE 


1600 BPI — 3200 FCI 
2400’ with hanging seal 
1200’ with hanging seal $4.97 


600’ with hanging seal Sy ow) 
200’ with cannister mS] 


Call Joan for 
IMMEDIATE DELIVERY 


i gta 


B 


— 


370-all models 


lOF 
1.0.A. Data Corp. 
) 


83 Lafayette St.,N.Y.10003 
(212) 673-9300 


Member Computer Dealers Assoc 


1 DAY SHIPMENT 
UNIVAC IBM 
108-]] | 380765! 
432 DRUM, VIIIC TAPE | 360/30E 
PRINT BOUND? 
DP4000 SATELLITE PRINT STATION 
e USES 115V OUTLET 
e SORBUS 
SPECIAL 
ASR 33 TELETYPES 
-90-DAY WARRANTY - 
MINIS PERIPHERALS 
M110 300CPM $450 
8E, 8M, OL, 10, 11, 15 Paper Tape 
DG Nova 1210 & Nova Chalco 5401 
Cascade 80/30MP BRPE 21 Punch 
HIS 316, 516 
XLO 3100 - Wang 600 
Lockheed Mac 16 
Univac EMR 6050 
SEL 810A & 840MP 


FROM OUR 42,000 SQ. FT. ELECTRONICS FACILITY 
2314-1 DK FAC 
3011-95 CPU 
CTMC, CARD 1/0, PRTR§ 2401-4 and 2401-6 
1333 LPM e 7Zor9 TR FORMAT 
PR NOW $9500 “si 
$30/Mo (3-Yr), $35/Mo (2-Yr), $40/Mo (1-Yr) 
GDI Card Readers 
DEC PDP 8, 8i, 8S, 8L 
Digitronics 2500 
GTE Tempo | 
IBM 7040, 1620 
Varian 520i, 620L 
Memorex 40 


YEAR LEASE 
AVAILABLE 


$5.47 


iss 7 


NEW SYSTEM - 1 YR. FREE MAINTENANCE 


Flexible lease terms — No obligation after 2 years. You can install your 
on-order system or we can provide a March ‘76 158. We must have a 
commitment by 3/15. 


CONTINENTAL 
INFORMATION 
SYSTEMS 


CORPORATION 


you a NEW tape war 


lically tested within 48 


Y tape you question will be REPLACED without question 


Call Today For Details 
Gene Chappell Fred Cholette John Delaney 
CIS USA, Midtown Plaza, Syracuse, N.Y. 13210 
Tel: 315-474-5776, Telex: 93-7435 
CIS Europe, S.A., 80 Chaussee de Charleroi 
1060 Brussels, Belgium Tel: 538-90-93 Telex: 26025 


.. . (703) 339-7050/550-7569 
.(404) 482-8180/2707 

(512) 443-9575 

... (617) 944-7920 

.(707) 795-0059/3829 


* 
Washington, D.C. Metropolitan Area 
Atlanta, Georgia Branch 
Austin, Texas Branch 
Boston, Massachusetts Branch 
San Francisco, California Branch 


We know you are going to be MORE than SATISFIED! 
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WANT 
TO BUY 


DEC KI 10 
ON-LINE 
SYSTEMS INC. 


115 Evergreen Heights Dr. 
Pittsburgh, PA 15229 
Or Phone Jim Ball at 

(412) 931-7600 


FOR SALE: 
EVERYTHING IN OUR 
DP DEPT GOES 


Tapes 1200’ and 2400’ 
Disk Packs and Cabinets 
Data Vauits 

Card Cabinets and Racks 
Keypunch Credenzas 
Forms Inventory 


Opscan 17 Optical Scanner 
Automatic Document Feed 
Reformat and Edit 
029 Interface 

Opscan 17 Optical Scanner 
Automatic Document Feed 
Reformat and Edit 
Mohawk Data Sys. Interface 

Mohawk 1101 Data Recorder 
OEM Interface 


MANY MORE ITEMS 
DIRECT INQUIRIES TO: 


Robert C. Hess 
Mailliard & Schmiedell 
2658 Bridgeway 
Sausalito, CA 94965 
(415) 332-9500 ext 57 


Brokers and Liquidators 
Welcome 


FOR SALE 


Burroughs Teller 
Terminal 
EIGHT TC 732 


IMMEDIATE DELIVERY 


CONTACT: G. ALEXANDER 
First Federal of Chicago 
P.O. Box 4444 
Chicago, IL 60680 


BURROUGHS 


FOR SALE 


B1714 - 64K Memory 

800BPI - 3 Drive Cluster Tape 
750 LPM Train Printer 

20 MB - 4 Cartridge Disk 

96 Col. Multifunction Card 
Unit 

Printing Console 


Currently under Burroughs Main- 
tenance Control 
Desire to sell as complete system 
but will entertain proposals on 
individual units. 


CW Box 4575 
797 Washington St. 
Newton, Mass. 02160 


SALE!!! 


Model 65 
Model 50 


Main Memory 


Mod 65+, % MB incre- 
ments from 0 to 4 MB 


Mod 50+, Ye MB incre- 
ments from 128K to 
512K; Y%4 MB increments 
512K to 1MB 

New, eligible for ITC 
Best prices anywhere! 


Buy or lease 
Call Bob Miller or 
John Underwood 
Tel. (612) 935-8811 
TWX: 910/576-2913 
FABRIU=TEK inc 


5901 So. County Rd. 18 
Minneapolis, Minn. 55436 


IBM 1130 
USERS 


10M word Disks and Control- 
fers are now available from 
CH! for $9,000 + freight and 
installation. A limited number 
of these reconditioned units 
are available for immediate de- 
livery. Contact Computer Hard- 
ware, Inc. at P.O. Box 4496, 
Sacramento, Calif. 95825, or 
phone the office nearest you. 


Sacramento (916) 488-4614 
Buffalo (716) 838-4095 
Houston (713) 467-0983 


CALCOMP 3330 
DISK 
STORAGE SYSTEM 


Consists of: 
1 - 1030 Controller 
3 - 230 Disk Storage Units, 
total of 6 spindles 
Call or write: 
L. Civittolo, Ext. 124 
GenRad 
300 Baker Avenue 
Concord, MA 01742 
(617) 369-4400 


FOR 
SALE 


Four IBM 2740-1 
Terminals — $3,000/ea 
Fifteen DPI 1101B 
Badge Readers — $250/ea 

Contact: 

Mr. Frederick D. Lehmann 
Martin Marietta Data Systems 
Orlando, Florida 32805 
(305) 855-1050 Ext. 7410 


Before you buy or sell used computer 


equipment consult 


COMPUTER 


DATA COMMUNICATION 
TERMINALS 


Used terminals for sale at prices 
that will save your budget. You 
can satisfy your terminal require- 
ments for speeds up to 30 char- 
acters/second with factory war- 


029 
EY PUNCH 


For Sale 
Sale Price $2200 


THOMAS 


ranted equipment. 


Equipment Available: 
TWX/DDD 


Teletypes 
AJ630’s 
AJ4100’s 


or contact Don Reichel 
Anderson 


Available for Lease 


370/145 


@ |2-J2 level 


IBM or independent 


memory 
Serial # 11421 


Immediate delivery 


Principals only 


Computer Systems 
of America, Inc. 
141 Milk Street 
Boston, MA 02109 
(617) 482-4671 


AJ4120's 
For all the details on these bar- 
gains, contact your local AJ office 
, Inc. 
1065 Morse Avenue 
Sunnyvale, CA 94086 
(408) 734-4030 


» MPUTER COR 
Algai’s 12-944-1401 
SYSTEM /3 


360/20 
1130 


BUY @ SELL © LEASE 


For a prompt, competitive quota- 
tion on your 1BM needs, call or 
write today. 
“The Small 
Systems Specialists” 


ECONOCOM 


Economic Computer Sales, Inc. 
1255 Lynnfield Road 
P.O. Box 17825 
Memphis, Tenn. 38117 
(901) 767-9130 


TWX 810-591-1205 
Member Computer Dealers Assoc. 


IBM 168-4 MEGS 
8 Channels ISC HSM 


PRICE GUIDE 


The Biue Book of Used Computers 


Available May or June 
2 Year Lease at 87.5% 
3 Year Lease at 82.5% 


Westwood Leasing Corp. 


(914) 235-4805 


No Brokers Please 


LEASE BUY SELL 
DEAL WITH PROFESSIONALS IN PLACEMENT OF 


Sa, 1 of OV AC WA Ota 


“The Nations Largest Wholesale Dealer”’ 
Member Computer Dealers Association 


COMPUTER WHOLESALE CORP. 


SUITE 507 NATIONAL BANK OF COMMERCE TSS a 
NEW ORLEANS LA. 70112 


BEFORE YOU BUY, SELL, OR LEASE, 
TAKE A ‘SECOND’ LOOK 


NOW 
buying: 

sagas 370/158 370/168 
Selling: 370/165 3360-3’s and 5’s 


[CASING: 370/135 370/155 370/158 


TLW COMPUTER 
INDUSTRIES INC. 


570 American Drive, Atlanta, Ga. 30341 
i068. 451-1895 TWX 810-757-3654 
312-295-2030 
202-466-2470 
213-370-4844 


(312) 346-3500 


Free Listing Service for Sellers 


Ws NTED $3 per quarterly issue 
$10 per annual subscription 


For Delivery AUGUST, 1976 =: 
tbi COMPUTER SALES 


370/155-11 including: 3215 console & adapter, OS/DOS 
compatibility (5450), Extended precision FLT PT (3700). 75 South Greeley Ave Chappaqua NY 10514 


KHER EEE HEHEHE HEHEHE HEHEHE KKHHHEHRHHKHHEHHHE 


FOR SALE available SEPTEMBER, 1976 
360/40 (192K) 360/40 
SYSTEM 
MAINTENANCE 


1400 Compat 1400 Compat 
1052 1052 
2, 2314-1 (1x9) 2, 2401-2 (9TR) 
2, 2403-2 (9TR) 1, 2402-2 (STR) 
Contact: Jerry Zoller 
MIS Corp. 
(209) 521-3496 (212)962-0612 
Principals Only — No Brokers Please 
The World's Largest IBM Computer Dealer O F or Pp Ciae hh ase 
fae 1419 
SELLING 370/145H2 STAAL Ecole 
370/135H 370/158K aoa 
Et ete re 
135, 145 & 158 TLP MACH! NES APPLY WW 
whe ~ , 
OQ 
J 


P.O. Box 1130 
LEASING 379 158k 360/651H 


Modesto, CA 95353 
Call Geroge § AGATE: 
BUYING 135s, 145s, 155s, 165s, 158s, é 


370/145 370/135 


2 Sel Channels 2 Sel Channels 
OCOMDI/CO C@MDIVCO | BAER: 


(201) 273-5700 
TLX 13-8594 
Member CDA 


360/30 360/40 


We Specialize 





CALL: 
312/297-3640 
2200 E. Devon Ave. East: 201/568-9666 
Des Plaines. IL 60018 West: 415/944-0323 
TWX 910-233-2478 


Member Computer Dealers Association 


COMDIUCO COMDIICO 


WRITE: 


. Will Buy or Sell 
Comdisco., Inc 


Any System or Configuration 
Leases Available 


MDI/CO COMDIS ‘A 


@ 


CMI Corporation 
23000 Mack Avenue 
St. Clair Shores, Mi 48080 
(313) 774-9500 
TWX 810-226-9708 


ATLANTA 


C 


CHICAGO 
WASHINGTON, D.C 


Member Computer Dealers Assoc. LOS ANGELES 
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‘\ RANDOLPH COMPUTER COMPANY 
’} Division of Firstbank Financial Corporation 
‘} & subsidiary of the First National Bank of Boston RS 


Dear EDP Director: 


If you now rent or own your S/370 
hardware, or have a 370'on order, 
we at Randolph Computer can reduce 
your costs substantially through 
our 370 lease program. 


Join with the many other cost- 
conscious corporations and 
institutions who, over the past 

10 years, have chosen Randolph 
Computer as their 360/370 computer 
lessor. 


Call or write today for Randolph 
rates and machine availability. 


Sincerely, 


Director, 
Marketing Services 


20 Cornell Place 
Englishtown, NJ 07726 
(201) 446-6300 


1545 W. Mockingbird Lane 
Dallas, TX 75235 
(214) 637-3680 


537 Steamboat Road 
Greenwich, CT 06830 
(203) 661-4200 
(212) 931-1177 


621 Country Club Road 
Avon, CT 06001 
(203) 673-0435 


8050 Hosbrook Rd 
Cincinnati, OH 45236 
(513) 793-6060 


2725 Congress St 
San Diego, CA 92110 
(714) 299-7612 


BUYING OR SELLING 
GO GREYHOUND 


Consiaer us your computer resale specialists. Our staff 
s available to r ly in buying, selling 
trading, or le co Just call 
949-1515 
Chicago 751-5430 
Dallas 233-1818 
Phoenix ( 502) 248-5978 
San Francisco Henry Paulson 415) 989-4023 


Phoenix, Arizona 85077 


New York 


Greyhound Computer Corporation Greyhound Tower 


byilaboyt 
360/50 Ly OE 1 


366/65 AVALARE SvNE IF 
Calleamge 3330 May JE 


OO Ga - uegee on 
[aleilt” Camyaiilic Jang 


1290 HAoenwe 
Mas Yoh, VY /00/9. 


(Ala) %Sb-20S yor PE-YW70 


MEMBER. COMPUTER LESSORS ASSN. 
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UNIVAC EQUIPMENT 
FOR SALE 


1 1005 I! Card Processor (4K, 
600 CPM) 
2 V1 C Servos 
1 0604 Row Punch $4500.00 
5 1701 VP Keypunches 
$1750.00 ea. 


2 1720 Sorters $2500.00 ea. 


Presently covered by Univac 
Maintenance contract. Will accept 
reasonable offer on all or part. 
Direct inquiries to: 


Mr. Norbert J. Dohn 
Cathedral Data Processing, Inc. 
980 Northampton Street 
Buffalo, N.Y. 14211 
(716) 897-1804 


IBM 


360/91K 


‘2 MEG 

2860-3 2870-1 

Drum And Console 
Available Summer 1976 

LEASE OR SALE 
Major Computer Inc. 

9001 Bloomington Freeway East 
Bloomington, Minn. 55420 
(612) 888-4035 


TELEX 290846 
Member Computer Dealers Assoc. 


FOR SALE 


IBM 360/30 32K CPU, 1051 Con- 
sole Control Unit, 1052 Printer, 
2841 Disk Control Unit and three 
2311 Disk Drives. Fifty-four Disk 
Packs (various brand names) for 
2311 Disk Drives. 


City of Amarillo, Texas 
(806) 372-4211, Ext. 420 
SEALED BIDS CLOSE 11 A.M. 
MARCH 23, 1976 


FOR SALE 
TELEX PRINTER & 


CONTROLLER 1100 LPM 
[16M 1403-N1 Compatible] 


Telex 3330 Disk Drives 


& Controllers 
Available Immediately 
Guaranteed for Maintenance 


DATALEASE CORP. 


700 N. Valley st. 
Anaheim, Calif. 92801 


714-533-3920 
TAPE SPECIAL 


High Speed Tape Drives: 
2401-6’s (180 KB) 
2420-5’s (160 KB) - 

Can configure any subsystem with 
these tapes (including 2803-2 con- 
troller, dual density, etc.). Attrac- 
tive sale or lease terms available. 


Call Ed Joseph collect at 
(201) 871-4200 
IPS Computer Marketing Corp. 


360/20 


Nation’s Leader 


$/3 


Components & Systems 
Sell — Lease — Buy 
CMI Corporation 
CMI Building 
23000 Mack Avenue 
St. Clair Shores, Mich. 48080 
(313) 774-9500 
TWX 810-226-9708 
Member Computer Dealers 
Association 
Deal With Confidence 
Ask a CM1 Customer 
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buy sell swap 


BUYING OR SELLING? 


CALL 


ers TiC ii ils 


Resale Specialists 


Pioneer Computer Marketing 
1165 Empire Central Place 
Dallas, Texas 75247 


Data Communications Phone 214/630-6700 


Terminals 
2030 


2040 
2050 


Teletype Equipment — = 
seed rate ti 2821 3155 


Modems and Couplers 2540 3158 
Computer Peripherals 
Minicomputers 


Contact: Dave Johnson 
(214) 350-7011 


Carterfone 
Communications Corporation 
2639 Walnut Hill Lane 
Dallas, Texas 75229 
TWX 910-861-4039 


SOFTWARE FOR SALE 
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TAXBREAK 


eee 


Payroll tax calculation module 
2*e 


Calculates payroll withholding taxes 
FICA and 


for 50 states, federal, 
cities. COBOL. $875 complete. 


Maintenance service on tax changes 


available for $225 per year. 
ARGONAUT INFORMATION 
SYSTEMS, INC. 
2140 Shattuck Ave. 
#205 


0 
Berkeley, CA. 94704 
(415) 845-7991 


MMS 
Accounts 
Receivable 


{ Eliminates the 
At Long Wait. 


* Database Design — 
All Cobol 


* Open Item or 
Balance Forward 


* Multi-company 


SO) BA NY, a 80 3} 

JONI ED RONAN KOUNA 

Elm Square, Andover, Mass. 01810 
(617) 475-5040 


BURROUGHS 
ON-LINE 


e DATA COMMUNICATIONS 

e SYSTEMS DEVELOPMENT 

e@ ON-LINE APPLICATIONS 
Payroll e Labor Distribution 
General Ledger e Financial 
Control 

Proven on-line software from an 

experienced Burrough’s user. 


SYSTEMS RESEARCH 
INCORPORATED 
241 Building 
East Lansing. 
Michigan 48823 
Ph. (517) 351-2530 


be Sal Ot DD 
Research 
Incorporatcd 


THIS 
MEDICAL BILLING SYSTEM 


. can be a revenue generator for 
you 
You can now have the capability 
of processing doctors, groups, and 
clinics with this complete system 
for billing and insurance proc- 
essing. The system provides: 
Complete Insurance Forms 
@ Profile, RVS, ICDA Files 
@ Bal forward, ‘Ledger 
@ COBOL or RPG 11, DOS or OS 
@ 360/370 or mini-computers 


Occidental Computer Systems 
10202 Riverside Drive 
No. Hollywood, Calif. 91602 
(213) 763-5144 


System/3 Model 10 
with 5444 disk drive(s) 


SYSTEM 
SOFTWARE 


improve system __ per- 
Pee 

@ improve disk space utiliza- 
tion 

® eliminate manual task 

File Location Insertion Pro- 

gram (FLIP44) 

File Length Optimization 

Program (FLOP44) 


for information write: 


Standard Software Co. 
P.O. Box 1434 Dept. CWC 
Silver Spring, Md. 20902 


FEASIBLE TIME 
SHARING ON YOUR CPU 


Our Users Report: 
“Up to 200% increase in pro- 
grammer productivity with 
TONE.” 


FREE TRIAL 
TONE SOFTWARE CORP. 
4549 East Anaheim St. 
Long Beach, Calif. 90804 
(213) 433-0465 


RSTS* 


AND 


RSTS/E" 


USER’S — 
AT LAST 


A Comprehensive File 
Management System 


© Powerful application 
development tool 


© Reduce coding by up to 65% 
Easy to learn and use 


Flexible report generator 
and letter writer 


Interactive and batch mode 


Inquiry only or display 
and update 
Call or write Mo Kenneally at 
® 


corporation 


196 Trumbull St., Hartford, Conn. 06103 


(203) 728-6777 


*ASTS and ASTS/E are Reg TM's of Digital Equipment Corp 


SOFTWARE 


Financial 
Control System 
Demand Deposit 
Accounting 
Central Information 
Mortgage Loan 
Installment Loan 
Savings 
Time Certificates 
of Deposit 
Commercial Loan 
et ce 
EINE TO PAIL, 


“Elm Square, Andover, Mass. 01801 
(617) 475-5040 


DESIGNS 


Use time proven application de- 
signs that fully describe prin- 
ciples, formulas, report layouts, 
definitions and other pertinent in- 
formation. All business ap- 
plications such as GL, AR, AP, 
etc. are available for only $125 
each. (213) 347-2750 or write to: 


AUTOMATION DESIGN 


Box 121 
Woodland Hillis, CA 91365 


GROUP MEDICAL CLAIMS 


PROCESSING SYSTEM © 


Large manufacturing organization 
is interested in acquiring software 
for processing group medical 
claims. Package must be able to 
perform all phases of employee 
insurance claims processing. Cur- 
rent hardware installed is an IBM 
370/158/168, O.S. A.S.P. System. 
CW Box 4609 


797 Washington St. 
Newton, Mass. 02160 
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¢ Financial 
data base 


¢ Any chart 
of accounts 

* Report 
Writer 

* Allocations 


Get MORE from 
your System/3 


SOLWARAS 


Elm Square, Andover, Mass. 01810 
(617) 475-5040 


OFFICE SPACE 
FOR RENT 


DELUXE EDP 
FACILITY AVAILABLE 
As of May 1, 1976 you can oc- 
cupy approx. 5,391 sq.ft. located 
on the NW corner of the 30th fir. 
at 222 S. Riverside Plaza, Chi- 
cago, IL which includes 2,398 
sq.ft. of raised computer firg. con- 
taining a tape library, bursting, 
forms and customer eng. rms. 
Additionally featured are 1 or 2 
priv. off's, 7 two man cubicles, 
sec. area & control sections plus 
keypunch area. 
Beautiful space with many extras 
including beefed up A/C and a 
Halon System. 
For Further information 
JOHN FOSTER/312-368-5450 
ARTHUR RUBLOFF & CO 


TIME & 
SERNICES 


COMPUTER 


TIME 
AVAIL. 


IBM 
370/158 


1 MEG 
Partition or 
Dedicated 

Contact 

Dave Welander 
(319) 398-4312 


Thomas National, Inc 
1775 Broadway, N.Y.C. 


370/158 
TIME SHARING 


$6/CONNECT HOUR 
ALL 
MAJOR 
SYSTEMS 
SUPPORTED 


Convenient 57th St. Location 
Oper: 24 Hours Per Day 
Call (212) 765-8500 


COMPUTER SPACE FOR 
LEASE — TIME PLAZA 
3,700 square feet available for 
data processing applications in 
new modern downtown office 

building. 

Total Computer Environment: 
— Excellent security 
—Specialized power and 

temperature controls 


—Pedastal or elevated flooring 


system designed exclusively 
for an EDP installation 
— Customized installation 
through simple and flexible 
electrical, phone & air 
conditioning arrange- 


ments 

You will have a prestigious 
location — full service banking 
and other executive offices in 
the same building — and park- 
ing at the doorstep in cur own 
ot 
Will decorate your specs. 
Call ar to Mr. Turznik 
Fide’ te ide 733 North 

i ilwaukee, Wis. 
53203. 


California 
TIME FOR SALE 


360/50 256K 
360/30 128K 


MODERN FACILITY 
1 BLK FROM SAN DIEGO 
FWY IN LONG BEACH, CA. 


SIGNAL DATA 
PROCESSING, INC. 
(213) 426-0516 
CHUCK MC GLINCHEY 


IBM 370/135 


384K-DOS, DOS/VS, Power RJE 
or your Release 
1403, 3211, 5-3420's, 14-2314's 
Device Independent Support 
For 2311-3330-3340 
1400 Compatability 
Excellent Technical Support 
Rates as Low as 
$50 an Hour 


Seatrain Lines Inc. 

1 Chase Manhattan Plaza 
New York, New York 10005 
John Rappa 
(212) 964-3400 Ext. 276 


General Ledger 
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370-145 OS/VSI 


Super Special — Midtown 
192K Partition-From $50/Hr 
1 Meg. Dedicated-From $90/Hr 


Time & Services 
For All Systems 


ANCHOR COMPUTER, INC. 
212-697-4660 
516-785-1788 


370/158 


VS2-HASP/RJE, TSO 
DOS Emulation 
Disks-(18) 3330, (3) 2319 

Tapes-(16) 3420 mod. 7 
Printers-(5) 1403, (1) 3211 


Excellent Technical Support 
Very attractive rates on 
all shifts 
Contact: Stu Kerievsky 
(212) 564-3030 
Datamor 
132 West 31 St. 

New York, N.Y. 10001 


Re Ue 


hifts available on 4-360 
puters with all features, 
"s, 2311's, 2402's - 800 BPI 
2402's -7TR K, 
*s’- 1600 BPI 9TRK, 
403’s-N1, 2540's, 2703 with 
ASYN & BISYNC Port. 
Prices start at $35.00 per hour. 
We also offer complete Batch and 
Tele-processing services. Configur- 
ation can be modified to accomo- 
date any 360 computer user. We 
have on site CE’s. 


UCS Computer Centers 
Route 80 
Dover, N.J. 07885 


Contact Bill Kersey at 
(201) = 4007 


Joe Kelty at 
(201) 361-4008 


What do you do when your monthly, 
“quarterly and yearly reports are 
due on the same day? 


Call MSA like 350 other companies have. 


Our General Ledger/FICS System is in more than 350 installations 
For our clients, these catastrophic days will never come again 

e General Ledger Posting e Planning (Fixed & Variable Budgets) e 
Cost Accounting & Allocation e User Controlled Report Writer e 
Budget Modeling e Multiple Currency Accounting e On-line Entry 


& Inquiry e DBMS 


Our General Ledger/FICS System is the only major financial infor- 
mation system to be named to the Data Pro ‘1975 Honor Roll 


For further information contact Bill Graves at 404-262-2376 


or mail this coupon 


Management Science America, Inc. 
3445 Peachtree Road, N.W. 
Suite 1300, Dept. B-1 


Atlanta, Georgia 30326 
Chicago, 312-323-5940; Los Angeles, 213-475-9726; New York, 201-871-4700 





Name 





Company 
Title 
Address 
City 


Telephone 


Lam interested in 

() General Ledger 

CL] Supplies Inventory Control & 
Purchasing 

C) Payroll 

() Fixed Asset Accounting 


Zip 


LJ Accounts Payable 

J Financial informetionand 

__ Control 

1) Accounts Receivable 

CL) Personnel Management and 
Reporting 
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Despite Poor Three Months 


HP Head Predicts Marked Upswing in Second Half 


PALO ALTO, Calif. — Hew- 
lett-Packard Co.’s (HP) first- 
quarter results were ‘“‘not an 
auspicious start” for 1976. But 
President William R. Hewlett 
said he expects a relatively poor 
showing in the first half, which 
will be more than compensated 
for by a considerable upswing in 
the second half, due in large part 
to new products. 

Hewlett told stockholders at 
HP’s annual meeting he expects 
performance in 1976 will exceed 
the performance of 1975 by 
‘significant margins.” 

The quarterly results show an 
11% rise in sales and an 18% 


VOLUME 
KEY PUNCHING 
(402) 592-1686 


“QUALITY 
AT 
LOWER 
COST” 


AIMIETRITICLAINIA) 
AONE 


4345 South 89th St. 
Omaha, Nebraska 68127 


decline in earnings compared 
with the year-ago figures. They 
also show that HP shipped $26 
million less than it had targeted. 

Hewlett commented that these 
figures have not been analyzed 
in detail, and the numbers “give 
results I don’t believe.” 

Hewlett couldn’t answer ana- 
lysts’ questions as to which divi- 
sion experienced the shipment 
shortfall, as the figures had only 
been released the previous day. 

Paul C. Ely Jr., manager of the 
Computer Systems Group, said 
DP shipments in the first quarter 
continued to grow as they had 
last year. His operations “‘experi- 
enced no significant problems 
during the past quarter that are 
not typical of this business in 
general,” he said. 


Temporary Holds 


HP had put temporary holds 
on shipments of two products, 
the HP 3000 and a new disk in 
December, but these had no 
major impact on shipments, he 
said. 

Sales for the quarter rose to 
$235.6 million compared with 
$212 million a year ago. Earn- 
ings dropped to $15.1 million or 


NMI-75: when counter size 
is the right size. 


The new NMI-75 is the smallest 
"“¥, size” microfiche reader 
available. Base just 8” by 912”; 
built-in hood extender; self- 
opening, smooth gliding carrier; 
interchangeable floating 
lenses; front loading electronic 
component drawer; universal, 
aspheric condenser and 
dichroic lamp require no 
adjustments; color-corrected, 


nevis 


seven-element lens; built-in 
carrying handle and power 
cord storage; weighs under 
15 Ibs; dual lens and dual 
carrier options. 


ag microfilm, inc. 


6840 Shingle Creek Parkway 
Minneapolis, Minnesota 55430 
Phone (612) 566-5950 
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54 cents a share compared with 
$18.4 million or 67 cents a share 
in the same period last year. 

Incoming orders rose 16% to 
$279.2 million compared with 
$240.9 million in the year-ago 
period. The incoming order level 
was the highest in the firm’s 
history, Hewlett said. 

Backlog at the end of the quar- 
ter totaled $41 million com- 
pared with $26 million, and the 
firm is expanding production, he 
said. 

Domestic orders rose 11% to 
$132.5 million while interna- 
tional orders continued to ac- 
count for a growing portion of 
business, rising 20% to $146.8 
million or 53% of total orders. 

Hewlett listed a number of fac- 
tors contributing to the rela- 
tively weak first quarter results. 

During the same 1975 period, 
there was a very favorable cur- 
rency exchange rate, he said, and 
research and development costs 
this quarter were $5.7 million 
higher than in the 1975 period. 

Also during 1975 the company 
instituted a three-day, unpaid 
holiday for employees which 
saved $2.5 million before taxes, 
he said. 


Calculator Profits 


In addition, the profit margins 
on pocket calculators are declin- 
ing, and expenses were incurred 
for a desk calculator introduced 
this quarter, he said. 

He remarked that HP still is 
profitable in calculators, and its 
solution to the declining margins 
is “‘to engineer and produce bet- 
ter products.”’ 

Also, HP experienced some- 
what delayed effects of the re- 
cession and economic recovery. 

The firm is being cautious in 
expenditures, he observed. Hew- 
lett also said shipping products 
to its ‘“‘international pipeline” 
contributed to the downturn 
since it had to incur costs for 
handling these products, but has 
not recorded all items as sales 
yet. 

Ely later told analysts that 
HP’s solution was not to make 
any international shipments in 
the two weeks preceding the end 
of the quarter. 

This may have helped account 
for the shipment shortfall, he 
said. The policy is designed to 
eliminate having goods tied up in 
handling abroad prior to having 
them recorded as sales, he said. 

Hewlett said the shipment 


CQOMDVCO MEANS COMPUTERS 


lf you are an IBM 360 or 370 user and 
have plans to change equipment, call 


Comdisco. We will purchase your 
present system and sell or lease 


WE BUY, SELL, 
AND LEASE 
IBM 360/370 


COMPUTER 


shortfall was not the sole factor 
contributing to the declining 
earnings. ‘“‘Even if we had in- 
cluded those, we would not have 
burned the barn down,’’ he said. 


Expenditures Goal 


The firm’s goal for capital ex- 
penditures in 1976 is $100 mil- 
lion, but HP rarely reaches this 
goal, he said. Plans call for R&D 
expenditures to be 10% of sales. 

In response to a question, Hew- 
lett quipped that an acceptable 
profit margin “is what we can 
get.” 

Commenting on the firm’s in- 
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ternational sales, which in 1975 
exceeded domestic sales for the 
first time, Chairman David Pack- 
ard reaffirmed the company’s 
stand against illegal contribu- 
tions and bribes. 

HP is also unalterably opposed 
to boycotts of shipments to indi- 
vidual nations, he said. About 
95% of HP’s foreign sales are in 
30 countries and the rest are in 
111 countries, he said. 

Hewlett said HP’s performance 
in 1975 ‘‘can only be considered 
fair’ although it was quite good 
compared with the industry 
norm. 


Beehive Caps Record Year 
With Best First Quarter 


SALT LAKE CITY, Utah — 
Beehive Medical Electronics, Inc. 
capped a record year ended 
Sept. 30 with its best first quar- 
ter. 

During the three months, earn- 
ings rose 38% and revenues 18% 
above figures of the comparable 
year-ago quarter. 

For the quarter, the firm’s 
earnings rose to $140,769 or 15 
cents a share compared with 
$102,291 or 11 cents a share in 
the same period last year. 

Revenues grew to $2.5 million 
compared with $2.1 million in 
the same period last year. 


President Warren Clifford said, 
“Bridled optimism continues as 
we view significant improve- 
ments in after-tax figures, an im- 
proving backlog of orders and 
the several recent enhancements 
in our product line.” 


For the year, revenues rose 
30% to nearly $9.7 million com- 
pared with $7.5 million in the 
previous year. 

Earnings totaled $500,729 or 


CMC Posts Losses 
Of $2.6 Million in ‘75 


MARINA DEL REY, Calif. — 
The sale of its French subsidiary 
enabled Computer Machinery 
Corp. (CMC) to show earnings 
for the fourth quarter, but for 
the year the data entry equip- 
ment maker lost $2.6 million or 
50 cents a share. 

This loss, however, is less than 
that of 1974, which was nearly 
$4 million or 77 cents a share. 

Revenues for the year totaled 
nearly $57 million compared 
with $44.1 million last year. 

Including a $1.4 million credit 
from the sale of CMC France, 
S.A., CMC showed earnings of 
$359,000 or 7 cents a share for 
the fourth quarter compared 
with a loss of $3.6 million in the 
year-ago period. 


53 cents a share compared with 
$213,301 or 23 cents a share in 
1974, when there was an extra- 
ordinary charge of $188,889 for 
losses from a fire. 

“Increased foreign sales as well 
as an expanded national service 
base added to this successful 
year,” Clifford said. 


AJ Net Up 35% 
In Nine Months 


SUNNYVALE, Calif. — Ander- 
son Jacobson, Inc.’s (AJ) earn- 
ings rose 27% and 35% in the 
third quarter and nine months, 
respectively, compared with sim- 
ilar periods last year. 

During the quarter, the firm 
earned $224,876 or 9 cents a 
share compared with $176,715 
or 7 cents a share in 1974. 

Revenues for the quarter rose 
to $4.3 million compared with 
$3.6 million. 

During the nine months, earn- 
ings rose to $646,663 or 26 
cents a share compared with 
$478,261 or 19 cents a share in 
the same period last year. 

Revenues reached $12.8 mil- 
lion compared with $9.4 million 
in the same 1974 period. 


370/158 Ge 
Lease 2to 8 Years. 
Avail. 3rd Qtr., ‘76 


370/145 
Lease 2 to 5 Years. 
Avail. 2nd & 3rd Qtr., ‘76. 


FLEXIBLE TERMS 


NO TERMINATION , 


you an IBM 360 or 370. We will PENALTIES 


arrange a long-term leveraged 
lease or a short-term operating 
lease on a new or used IBM 370 
Want more details? Call Comdisco 


-COMDUCO 


EQUIPMENT 


Revenues declined to $10.3 * an 
million compared with $13.2 os 
million in the same quarter last 
year, which CMC said was princi- 
pally attributable to the elimina- 
tion of revenues of the former 
French subsidiary. 

The acquisition of CMC by Per- 
tec Corp. is expected to be com- 
pleted before March 31, accord- 
ing to President Donald R. 
Stroben. 


370/158 
SALE OR LEASE 


Member Computer Dealers Association 


Des Plaines, IL 60018 
TWX 910-233-2478 


2200 East Devon Ave 


Comdisco, Inc 
312/297-3640 


THE CREATIVE COMPUTER PEOPLE — 
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Earnings Reports 


NCR 


ITEK 
Year Ended Dec. 31 


1975 
(000) 
$.01 
199,515 
35 
15 
469 


HEWLETT-PACKARD 
Three Months Ended Jan. 31 


Year Ended Dec. 31 


1975 

(000) 
$2.90 
2,165,607 
72,491 
-68 
648,629 
17,295 


Computerworld 


Sales Offices 


National Sales Manager 
Roy Ejinreinhofer 
Advertising Administrator 
Judy Milford 
COMPUTERWORLD 


1974 

(000) 
$3.53 
1,979,003 
87,165 
1.40 
626,388 
35,340 


1974 


(000) 
1975 


(000) 
$.67 
212,019 
18,413 


1976 

(000) 
$.54 
235,639 
15,076 


Shr Ernd 
Revenue 
Earnings 
3 Mo Shr : 
Revenue 
Earnings 


Shr Ernd 
* Revenue 
Earnings 
3 Mo Shr 
Revenue 


$197,176 
(1,622) Shr Erna 
Revenue 


(812) Earnings 


SPERRY RAND 
Three Months Ended Dec. 31 
1975 a1974 
(000) (000) 


COMPUTERWORLD Computer Stocks Trading Indexes 


—— Computer Systems Software & EDP Services 


--+--++* Peripherals & Subsystems 


suum Supplies & Accessories 


Leasing Companies 
-—-—-CW Composite Index 





Shr Ernd 
Revenue 
Earnings 
9 Mo Shr 
Revenue 
Earnings 


a-Restated 


for 


$.98 
778,721 
34,998 
2.92 
2,307,959 
104,107 


$.92 
786,048 
b32,669 
2.50 
2,217,625 
b88,460 


accounting change. 


b-Includes $5.44 million gain on sale 


of land. 


TELEX 


Three Months Ended Dec. 31 


Shr Ernd 
Revenue 
Tax Cred 
Earnings 
9 Mo Shr 
Revenue 
Tax Cred 
Earnings 


HONEYWELL 


1975 
$.10 
25,220,000 
600,000 
1,079,000 
44 
77,663,000 
1,844,000 
4,726,000 


1974 
$.03 
24,489,000 


365,000 
-07 
81,339,000 


751,000 


Year Ended Dec. 31 


Shr Ernd 
Revenue 
Spec Cred 
Earnings 
3 Mo Shr 
Revenue 
Spec Cred 
Earnings 


a1975 

(000) 
$3.96 
2,777,930 
1,349 
77,826 
1.68 
810,830 
423 
33,270 


b1974 
(000) 

$3.48 
2,621,576 
3,598 
67,131 
1.11 
753,642 
3,503 
21,681 


797 Washington Street 
Newton, Mass. 02160 
Phone: (617) 965-5800 
Telex: USA-92-2529 


Boston 
Robert Ziegel 
Northern Regional Manager 
Mike Burman 
Account Manager 
COMPUTERWORLD 
797 Washington Street 
Newton, Mass. 02160 
Phone: (617) 965-5800 


New York 
Donald E. Fagan 
Eastern Regional Manager 
Frank Gallo 
Account Manager 
COMPUTERWORLD 
2125 Center Avenue 
Fort Lee, N.J. 07024 
Phone: (201) 461-2575 


San Francisco 
Bill Healey 


Los Angeles 
Bill Healey 
Western Regional Manager 
Jim Richardson 
Account Manager 
1541 Westwood Boulevard 
Los Angeles, Calif. 90024 
(213) 477-3535 
Japan: 

Mr. T. Kasuya 
General Manager 
Dempa/Computerworld 
1-11-15 Higashi Gotanda 
Shinagawa-ku, Tokyo 141 
Phone: (03) 445-6101 
Telex: Japan-26792 
United Kingdom: 
Michael Young 


Computerworld Publishing Ltd. 


140-146 Camden Street 
London NW1 9PF, England 
Phone: (01) 485-2248 


a-Preliminary. b-Restated to reflect 


accounting change. 
CONTROL DATA 
Year Ended Dec. 31 
1975 


Telex: UK-26-47-37 
West Germany: 
Otmar Weber 
Computerworld GmbH 


Western Regional Manager 
Jim Richardson 
Account Manager 
Donna Dezelan 
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Shr Ernd 
Revenue 
Spec Cred 
Earnings 
3 Mo Shr 
Revenue 
Spec Cred 
Earnings 


(000) 
$2.44 
1,246,369 
762 
41,476 
-50 
354,765 
462 
8,699 


$1,101,142 
734 
(1,226) 


283,184 
84 
(20,538) 


Account Coordinator 
COMPUTERWORLD 
1212 Hearst Bldg. 

San Francisco, Calif. 94103 
Phone: (415) 495-0990 


8000 Munich 40 
Tristanstrasse 11 
West Germany 
Phone: (089) 36-40-36 


Telex: W.Ger-5-215250-HKFD 


NOV D JAN FEB 
0 EC a-Restated to reflect accounting 


change 


Computerworld Stock Tradin 


LOSING PRICES WEONESDAY, MARCH 3, 1976 


All statistics compiled, 
computed and formatted by 
TRADEXQUOTES, INC. 
Cambridge, Mass. 02139 


g Summary 


TRADE “QUOTES 


CLOSE 
MAR 3 
1976 


CLOSE 
MAR 3 
1976 


CLOSE 
MAR 3 
1976 


RANGE 
(1) 


RANGE 


RANGE 
(1) 


(1) 


CHNGE CHNGE 


ACCESS Sy STEMS 
100 


DATA 
DATA 
DATA PRODUCTS CORP 
DATA TECHNOLOGY 
DATUM INC 

DECISION DATA COMPUT 
DELTA DATA SYSTEMS 
DI/AN CONTROLS 
ELECTRCNIC M&M 
FABRI-TEK 


SOFTWARE €& EDP SERVICES 


COMPUTER SYSTEMS 
7/8 
7/8 
1/4 
1/8 
5/8 
1/2 
1/2 


me | 
1- 19 
29- 65 
a | 
= 
2- 
3- 


ADVANCED COMP TECH 
APPLIED DATA RES. 
AUTOMATIC DATA PROC 
BRANDON APPLItD SYST 
COLEMAN AMERICAN COS 
COMPUTER DIMENSIONS 
COMP ELECTION SYSTMS 


102 
16 
24 


62-109 
2- 17 
1ll- 26 
10- 52 52 
6- 37 35 
l- 4 3 
46-173 171 


BURROUGHS CORP 
COMPUTER AUTOMATION 
CONTROL DATA LORP 
DATA GENERAL CORP 
DATAPCINT CORP 
OIGITAL CCMP CONTROL 
OIGITAL EQUIPMENT 


ELECTRONIC ASSOC. 
ELECTRONIC ENSINFER. 
FOXBORO 

GENERAL AUTOMATION 
GRI CCMPUTER ZORP 
HEWLETT-PACKARD CO 
HONEYWELL INC 

18M 

MANAGEMENT ASSTST 
MEMOREX 

MICRCDATA CORP 
MODULAR COMPUTER SYS 
NCR 
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PRIME COMPUTER INC 
PERKIN-ELMER 
RAYTHEON CO 

SPERRY RAND 

sycoR INC 

SYSTEMS ENGe LABS 
VARIAN ASSOCIATES 
WANG LABS. 
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5 
16 
42 
14 
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58-120 
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56 
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15- 
Dias 

16- 
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1 
24 
22 
19 
39 


9 
30 
59 
49 
31 
19 
18 
20 
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LEASING COMPANTES 


CCMDISCO INC 


CCMMERCE 
COMPUTER 
DATRONIC 


GROUP CORP 
INVSTRS GRP 
RENTAL 
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COMPUTER 
CCMPUTER 
COMPUTER 


HORIZONS 
NETWI&K 
SCTENCES 


TASK GROUP 
USAGe 


COMPUTER 
CCMPUTER 
COMSHARE 
COMTEN INC 

DATATAB 

ELECT COMP PROG 
ELECTRONIC DATA SYS. 
INFONATIONAL i NC 

IPS CCMPUTER MARKET. 
KEANE ASSOCIATES 


KEYDATA CORP 

LOGICON 

MANAGEMENT DATA 
NATIONAL CSS INC 
NATIONAL COMPUTER C) 
ON LINE SYSTE4S INC 
PLANNING RESEARCH 
PROGRAMMING €& SYS 
RAPIDATA INC 
REYNOLOS & REYNOLD 
SCIENTIFIC COMPUTERS 
SIMPLICITY COMPUTER 
TYMSHARE INC 

URS SYSTEMS 

WY¥LY CORP 
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GENERAL COMPUTER SYS 
HAZELTINE CORP 
HARRIS CORP 


INCOTERM CORP 
INFOREX INC 
INFORMATION INTL 
INTEL CORP 

LUNDY ELECTRONICS 
MSI DATA CORP 


INC 
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MILGC ELECTROVICS 
MOHAWK DATA Scl 
OPTICAL SCANNING 
PENRIL CORP 

PERTEC CORP 

PCTTER INSTRUMENT 
PRECISION INST. 
QUANTOR CORP 
RECOGNITION EyuIP 
SANDERS ASSOCIATES 
SCAN DATA 

STORAGE TECHNULOGY 
T BAR INC 

TALLY CORP. 

TEC INC 
TEKTRCNIX 
TELEX 
WANGCO 
WILTEK 
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PERIPHERALS & SUBSYSTEMS SUPPLIES & ACCESSORIES 


pct INC 

DPF INC 

EDP RESOURCES 
GRANITE MGT 
GREYHCUND COMPUTER 
ITEL 

LEASCO CORP 
LEASPAC CORP 
LECTRO MGT INC 
NRG INC 

PIONEER TEX CURP 
ROCKWOOD COMPUTER 
UeSe LEASING 


~ 


3/8 
7/8 
3/8 
1/4 
3/4 
1/8 
1/8 
3/4 
3/4 
5/8 
1/2 
3/8 
3/4 


ADVANCED SYSTEMS INC 
BALTIMORE BUS FORMS 
BARRY WRIGHT 
CYBERMATICS INC 

DATA COCUMENTS 39 
OUPLEX PRODUCTS INC 2 17 
ENNIS BUS. FORMS 7 
GRAHAM MAGNETICS it 
GRAPHIC CONTRILS 16 
3M COMPANY 59 
MOORE CORP LTD 46 
NASHUA CORP 14 
STANDARD REGISTER 16 
TAB PRODUCTS CO 7 
UARCO 23 
VANIER GRAPHICS CORP 7 
WABASH MAGNETICS 6 
WALLACE BUS FORMS 23 


i- 1 
4- 4 
5- 8 
o- 


3/4 
3/4 
1/3 
3/8 
3/4 
1/2 
1/8 


ADDRE SSOGRAPH-MULT 
ADVANCED MEMORY SYS 
AMPEX CORP 

ANDERSON JACOd SON 
BEEHIVE MEDICAL ELEC 
BOLT,BERANEK & NEW 
BUNKER-RAMO 

CALCOMP 

CAMBRIDGE MEMDRIES 
CENTRCNICS DATA COMP 
CODEX CORP 
COGNITRONICS 
COMPUTER COMMUN, 
CCMPUTER CONSJLES 
COMPUTER EQUIPMENT 
COMPUTER MACHINERY 
COMPUTER TRANSCEIVER 
COMTEN 

CONRAC CORP 
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O0-T-C PRICES ARE BID PRICES AS OF 3 P.M. OR LAST BID 
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Now your computer can 
pass up VS and still get VSAM. 


If you’re under the impression that you can’t get VSAM with- 
out first getting VS1 or VS2, we’d like to change that impression. 

Because ITEL’s OS/VSAM provides you with the capability 
of running enhanced VSAM on OS/MVT Release 21.8. 

That’s right. Enhanced VSAM with alternate indexes, get- 
previous, distributed free space and automatic reorganization. 

By avoiding channel command word translation and address 
translation, your OS/MVT system with OS/VSAM can be far su- 
perior to VS1 or VS2. 

You can run OS/VSAM on any System/360 or System/370 
(Virtual or Non-Virtual) with at least 512K of memory and one 
ITEL 7330 Disk Drive (3330 compatible). What’s more, you can 
share VSAM data sets between Virtual and Non-Virtual systems. 
Or you can ease your conversion to MVS by converting your data 
sets to VSAM on OS/MVT initially. 

At ITEL, we couldn’t have acquired over half a billion dol- 
lars in IBM computer leasing experience without eliminating un- 
necessary steps. 





Your financial alternative. 


Yes, |’m interested. Please send me more detailed information. 





NAME at ey See TITLE 





One Embarcadero Center 

San Francisco, California 94111 
Phone: (415) 983-0422 
Attention: 

DATA PRODUCTS GROUP 


COMPANY *. °.. 4: 








ADDRESS 
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